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Defense  Environaental  Restoration  Program 
for  Formerly  Used  Defense  Sites 
Lake  Superior  Classified  Barrel  Disposal  Site 
Duluth.  Minnesota 
DERP  FUDS  Project  No.  E05MN025500 
June  1991 

REPORT  OF  FINDINGS 


EXECUTIVE  SUMMARY 

1.  The  following  report  details  site  activities  conducted  by  the  U.S. 
Army  Corps  of  Engineers,  St.  Paul  District  to  locate  the  Lake  Superior 
Classified  Barrel  Disposal  Site  for  environmental  study.  The  project  was 
authorized  under  the  Defense  Environmental  Restoration  Program  for  Formerly 
Used  Defense  Sites  (DERP  FUDS)  on  23  July  1990.  The  site  was  reportedly  used 
by  the  U.S.  Army  Armament  Materiel  Readiness  Command  (ARRCOM)  as  a  secure 
location  in  which  to  dispose  of  classified  munitions  scrap  from  production 
lines  located  at  the  Twin  Cities  Army  Ammunition's  Plant  (TCAAP)  between  1959 
and  1962.  This  report  contains  findings  of  underwater  surveys  and  barrel 
recovery  operations  conducted  in  Lake  Superior  by  the  U.S.  Army  Corps  of 
Engineers,  St.  Paul  District  under  DERP  FUDS  Project  No.  E05MN025501  between 
10  October  1990  and  26  November  1990. 

2.  Twenty-four  square  miles  of  lake  bottom  were  electronically  surveyed 
resulting  in  the  verified  location  of  approximately  105  barrels  believed  to  be 
classified  scrap  produced  between  1959-1962  by  Minneapolis -Honeywell  Inc.  at 
TCAAP.  Two  barrels  were  recovered  from  a  depth  of  170  feet  from  the  lake  and 
opened  by  personnel  wearing  protective  safety  equipment  for  inspection.  The 
barrels  contained  cardboard  boxes  which  had  been  covered  with  a  concrete  grout 
mixture.  The  boxes  were  found  to  contain  small  metallic  castings  containing 
several  gears,  springs  and  mechanisms.  The  concents  were  confirmed  by 
Honeywell  personnel  on  7  March  1991  to  be  safety  and  arming  devices  for  a  BLU- 
3  or  BLU-4  anti-personnel  grenade/mines.  Some  parts  were  observed  to  contain 
H55  detonators  which  were  tested  and  found  Co  be  inert.  Contents  carried  a 
confidential  classification  as  verified  by  markings  and  partial  inspection 
slips  recovered  with  the  barrels.  Date  of  packing  was  determined  to  be  August 
1962  from  inspection  slips  recovered  with  the  scrap.  The  material  had  been 
declassified  prior  to  the  Initiation  of  a  previous  search  in  1977. 

3.  After  their  discovery,  25  barrels  were  monitored  using  an  underwater 
gamma  probe  furnished  by  the  Environmental  Protection  Agency.  The  radiologic 
data  collected  in  the  proximity  of  the  barrels  did  not  indicate  any  health  or 
safety  risks  exist  in  the  area  monitored.  Chemical  tests  of  water  taken  from 
overpack  containers  which  contained  the  barrels  for  approximately  three  weeks 
and  leachate  samples  taken  from  the  recovered  tcrap  were  also  within 
acceptable  MFCA  health  and  safety  standards  for  water. 

4.  RecomsMndations  pertaining  to  continuance  or  cancellation  of  any 
further  investigative  search  of  this  sice  are  not  contained  within  this 
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document . 
E05MN025502 


Refer  to  the  Project  Summary  Sheet  (PSS) 
for  site  specific  project  recommendations. 


Defense  Environmental  Restoration  Program 
for  Formerly  Used  Defense  Sites 
Lake  Superior  Classified  Barrel  Disposal  Site 
Duluth,  Minnesota 
DERP  FUDS  Site  No.  E05MN025500 
Project  No.  E05MN025501 
April  1991 

REPORT  OF  FINDINGS 


I.  BACKGROUND 

1.  This  report  details  site  activities  conducted  by  the  U.S.  Army  Corps 
of  Engineers,  St.  Paul  District  in  October  1990  to  locate  classified  scrap 
ordnance  placed  into  Lake  Superior  between  1959  and  1962  by  the  U.S.  Army 
Armament  Materiel  Readiness  Command  (ARRCOM) .  The  project  was  authorized 
under  the  Defense  Environmental  Restoration  Program  for  Formerly  Used  Defense 
Sites  (DERP  FUDS)  to  inventory  the  site  for  potential  environmental 
contamination  which  might  be  attributed  to  Department  of  Defense  (DOD)  usage 
of  the  site. 

2.  In  1959,  the  U.S.  Army  Armament  and  Materiel  Readiness  Command 
(ARRCOM)  located  in  Rock  Island,  Illinois,  was  responsible  for  supervision  of 
a  contract  with  the  Minneapolis -Honeywell  (M-H)  Regulator  Company  to  produce 
2,072,980  assemblies  for  the  M-32  anti-personnel  grenade  and  670  762mm  M-6 
(Honest  Joim)  rocket  assemblies  at  the  Twin  Cities  Army  Ammunition  Plant 
(TCAAP)  in  New  Brighton,  Minnesota,  under  contract  DA-11-022-ORD-3319 .  Design 
specifications  for  the  ordnance  were  classified  by  the  U.S.  Army  to  protect 
the  design  and  manufacturing  concepts  from  being  copied.  Rejected  parts 
(scrap)  from  this  contract  were  by  default  considered  classified  material 
which  would,  by  regulation,  require  the  proper  security  and  safeguarding 
measures  designated  for  classified  material  disposal.  Army  Regulation  380-5, 
Section  5,  par.  1-503  denotes  that  the  Confidential  classification  "shall  be 
applied  only  to  information  or  material  the  unauthorized  disclosure  of  which 
could  reasonably  be  expected  to  cause  damage  to  national  security.  Examples 
of  damage  include ...  Inspection  of  classified  munitions  of  war;  revelation  of 
performance  characteristics,  test  data,  design,  and  production  data  on 
munitions  of  war." 

3.  Disposal  of  classified  scrap  was  the  responsibility  of  M-H  as  approved 
by  ARRCOM.  Records  show  at  least  four  methods  of  demolition  were  attempted 
over  the  life  of  the  contract.  A  smelting  furnace  had  previously  been  used  In 
Duluth,  Minnesota,  to  melt  rejected  material  Into  unrecognizable  scrap,  but 
for  unknown  reasons  was  discontinued  In  1959.  An  attesq>t  to  demolish  the 
material  using  explosives  at  Camp  Ripley  in  1959  was  unsuccessful,  and  a 
proposal  to  Install  a  permanent  "hammermlll"  at  the  facility  was  rejected.  The 
hammermill  required  continuous  supervision  and  acquisition  costs  that  made  It 
uneconomical.  It  was  ultimately  determined  that  "sinking  the  material  into 
great  depth  in  Lake  Superior  was  the  most  economical  and  secure”  method  of 
disposal . 

U.  ARRCOM  contacted  the  Chicago  Ordnance  Division  who  in  turn  contacted 
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the  U.S.  Army  Corps  of  Engineers  (COE),  North  Central  Division,  and  was 
granted  permission  to  utilize  the  Duluth  Area  Office  of  the  St.  Paul  District 
COE  for  disposal  services.  See  Figures  1  &  2.  The  classified  material  was 
packed  into  55  gallon  drums,  trucked  to  Duluth,  Hinnesota,  under  guard,  loaded 
onto  COE  barges  and  towed  onto  the  lake  and  sank  into  Lake  Superior. 
Documentation  prepared  by  the  Commander's  representative  requesting  disposal 
assistance  from  the  U.S.  Army  Corps  of  Engineers  in  1959  indicated  that  the 
drvuBS  contained  no  "explosive  or  radiologic"  materials. 

5.  Between  1959  and  1962,  ARRCOM  requested  COE  assistance  in  the  disposal 
of  classified  material  seven  times.  After  1962,  records  show  that  U.S.  Steel 
Corp.  in  Duluth,  Minnesota,  was  used  as  a  classified  smelting  facility. 
Over  the  three  year  period  in  which  lake  disposal  was  used,  approximately  440 
tons  of  scrap  was  reportedly  placed  into  Lake  Superior.  Materials  used  to 
contain  and  ballast  the  scrap  were  included  in  this  weight.  Although  no 
accurate  record  of  each  barrel  reportedly  disposed  has  been  found,  one 
shipping  log  suggests  that  each  barrel  weighed  40  lbs.  dry,  which  would 
account  for  29  tons  of  the  total  disposal. 

6.  In  1968,  a  local  fisherman,  Mr.  Stanley  Severson,  operating  the  vessel 

"Hiawatha",  reportedly  netted  several  barrels  while  trawling  in  an  area 
approximately  7  miles  N.E.  of  Duluth,  Minnesota.  Newspaper  accounts  and 

letters  written  to  the  St.  Paul  District  by  the  "Save  Lake  Superior 
Association"  several  years  later  relate  that  the  crew  found  a  barrel  weighing 
approximately  700  pounds  containing  "metal  parts,  resembling  buckshot."  The 
barrels  were  reportedly  inspected  onboard  the  "Hiawatha"  and  dumped  back  into 
the  lake  in  shallower  water  in  the  same  general  area. 

7.  The  discovery  of  the  barrels  and  subsequent  inquiries  eventually 

identified  the  source  of  the  material,  TCAAP,  and  the  agencies  which 

participated  in  its  disposal.  Published  newspaper  accounts  in  the  mid  1970' s 
included  an  Interview  with  the  wife  of  the  captain  of  the  tug  "Lake  Superior", 
who  believed  the  material  was  radioactive  material  from  St.  Paul  "atomic 

plant".  See  Figure  3.  From  that  point  onward,  speculation  over  the  exact 
content  of  the  barrels  became  a  matter  of  intense  public  speculation.  See 
Figure  4  and  associated  articles  in  Appendix  A. 

8.  In  1976,  an  effort  to  locate  the  barrels  was  authorized  by  the  U.S. 

Army.  A  magnacosMCer  search  was  executed  in  southwestern  part  of  the  lake  by 
the  COE  Tug  Lake  Superior  and  Dr.  Thomas  Johnson  from  the  University  of 

Hinnesota  In  Dece^er  1976.  Crews  aboard  the  vessel  were  reported  to  have 
located  20  barrels  In  accounts  taken  from  local  newspapers  In  Duluth.  See 
Figure  5.  Incomplete  survey  notes  prepared  by  COE  personnel  documenting 
approximate  trlangulatlons  from  shore  to  locations  of  the  tug  on  the  lake  were 
located  In  record  searches  for  this  project;  however,  no  notations  which  could 
be  used  to  Identify  which  of  the  three  surveyed  sites  was  the  site  believed  to 
be  where  barrels  were  supposed  to  have  been  located.  See  Figure  6. 

9.  As  a  result  of  this  effort  and  continued  public  concern,  a  divers 
search  was  Initiated  by  Army  Munitions  and  Chemical  Command  (ANCCOM- formerly 
ARRCOM)  In  1977  to  recover  a  barrel  and  produce  hard  evidence  of  barrel 
content.  A  report,  "Final  Report  on  Classified  Scrap  In  Lake  Superior,  8  July 
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1977"  (Appendix  A) ,  detailed  the  search  effort  and  Included  several  historical 
documents  pertaining  to  the  disposition  of  the  barrels,  affidavits  of 
personnel  tasked  with  contract  administration  and  miscellaneous  newspaper 
accounts  of  the  issue .  The  exact  area  searched  was  not  detailed  in  the 
report,  but  it  is  believed  that  the  areas  pinpointed  in  the  1976  magnetometer 
search  were  the  focus  of  three  days  of  underwater  activity.  The  effort  was 
unsuccessful  in  locating  barrels.  Public  releases  cited  difficulty,  cost  and 
testimony  from  personnel  involved  with  the  production  contract,  attesting  to 
the  harmless  nature  of  the  material,  as  sufficient  reason  to  discontinue 
recovery  efforts. 

II.  TASKING  AND  AUTHORIZATION 

10.  In  1986,  the  Superfund  Amendment  and  Reauthorization  Act  (SARA)  was 
passed  requiring  the  Department  of  Defense  (DOD) ,  in  consultation  with  EPA,  to 
undertake  an  environmental  restoration  program  and  to  perform  appropriate 
response  actions  for  hazardous  substance  releases  at  current  and  former  DOD 
facilities.  Since  passage  of  the  bill,  the  Defense  Environmental  Restoration 
Program  (DERP)  has  identified  approximately  7060  DOD  sites  which  will  be 
routinely  inspected  to  determine  whether  DOD  usage  of  a  site  has  resulted  in 
environmental  problems  attributable  to  the  DOD.  The  Lake  Superior  Classified 
Barrel  Disposal  Site,  DERP  Site  No.  E0SMN025500,  was  listed  among  200  sites 
believed  to  be  Formerly  Used  Defense  Sites  (FUDS)  tasked  to  the  St.  Paul 
District  by  Huntsville  Division  (CEHND)  in  1987  for  investigation  under  the 
DERP  FUDS  program. 

11.  Initial  site  information  came  from  Mr.  Ron  Swenson,  Chief,  Site 
Assessment  Section,  Minnesota  Pollution  Control  Agency  (MPCA)  in  November  1989 
in  the  form  of  a  1985  MPCA  report  filed  with  EPA  which  requested  the  site  be 
listed  as  a  Potential  Hazardous  Waste  Site.  Mr.  Al  Kliene  of  the  Duluth  Area 
Office  provided  additional  background  information  files  in  March  1990.  On  5 
May  1990  an  Inventory  Project  Report  (INPR)  was  submitted  to  North  Central 
Division  (CENCD)  for  approval.  The  report  identified  the  site  as  having  been 
formerly  used  by  the  DOD.  The  INPR  was  approved  as  an  eligible  site  by  CENCD 
on  23  July  1990  and  forwarded  to  Headquarters  for  project  funding. 

12.  It  is  standard  DERP  procedure  to  perform  a  Preliminary  Assessment 
(PA)  inspection  of  all  project  sites  for  the  presence  of  unsafe  debris, 
ordnance  and  hazardous  or  toxic  materials  which  are  potential  DOD  generated 
environmental  hazards.  The  Lake  Superior  INPR  acknowledged  the  fact  that 
identification  of  potential  environmental  hazards  created  by  the  DOD  was 
complicated  by  the  unique  location  of  this  site  which  would  require 
specialized  equipment  to  properly  identify  and  survey  the  site.  The  report 
recommended  a  two-phased  project  to  first  determine  the  actual  area  used  as 
the  disposal  site(s)  and  collect  photographic  evidence  of  location,  condition 
and  content  of  the  barrels.  If  possible,  a  limited  number  of  debris  samples, 
or  a  barrel  might  be  recovered  for  analysis.  Results  from  the  phase  one  study 
would  provide  information  which  would  be  tjsed  to  determine  whether  additional 
study  or  remedial  activity  was  warranted  or  confirm  historical  records  which 
attest  to  the  barrels  as  containing  harmless  scrap  which  may  require  no 
further  action.  DERP  FUDS  Project  No.  E0SKM02SS01  was  authorized  on  23  July 
1990. 
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13.  Notification  of  project  funding  was  passed  to  St.  Paul  District  in 
September  1990.  Contract  DACW3790M1118  in  the  amount  of  $16,950.00  was 
awarded  to  Hazard  Control,  Inc.  of  Minneapolis,  Minnesota,  on  30  September 
1990.  A  $200.00  modification  was  made  to  the  contract  in  January  1991  to 
reimburse  the  Contractor  for  cellular  telephone  services  provided  by  the 
Contractor  while  on  the  lake. 

III.  SITE  INVESTIGATIONS,  10-16  October  1990 

14.  The  Scope  of  Work  (SOW)  required  Hazard  Control  to  conduct  field 
investigations  aimed  at  locating  4  of  the  7  reported  historical  disposal  sites 
for  classified  military  scrap  placed  in  Lake  Superior.  The  four  sices 
targeted  in  the  SOW  were  believed  to  be  located  in  waters  close  to  Duluth  and 
lay  in  shallower  sections  (<200  feet  deep)  of  the  lake.  Goals  of  the  project 
were  to  electronically  survey  an  area  of  Lake  Superior  reported  to  have  the 
highest  concentration  of  disposal  sites  and  collect  photographic  or  other 
recoverable  evidence  of  barrel  contents  if  successful  in  locating  a  site.  The 
Contractor  was  briefed  on  Che  history  of  the  sice,  given  an  inspection  tour  of 
available  support  vessels  and  docking  areas  at  the  Duluth  Area  Vessel  Yard  on 
5  October  1990.  In  accordance  with  the  SOW,  the  Contractor  submitted  a 
complete  operation  and  safety  plan  for  planned  operations  at  that  time 
(Appendix  B) . 

15.  The  SOW  for  the  project  recognized  that  the  lake  is  uncontrolled  area  ' 
which  was  used  by  ARRCOM  to  dispose  of  materials  from  TCAAP,  but  could  also 
contain  materials  disposed  of  from  other  non -documented  sources.  Therefore, 
each  step  of  the  project  emphasized  personal  safety  procedures  designed  to 
prevent  injury  to  personnel  should  hazardous  material  from  any  source  be 
encountered.  Reports  that  the  barrels  could  contain  radioactive,  chemical  or 
explosive  materials  were  considered  in  preparing  site  operation  and  safety 
plans . 

16.  On  10  October  1990,  the  contractor  mobilized  equipment  to  the  Duluth 
Area  Vessel  Yard  in  Duluth,  Minnesota.  The  COE  vessel  "David  Boyd"  and  four 
contractor  vessels,  "Northern  Comfort" , "Hey  Boy" , "Madeline  Goodrush"  and  a 
two-man  submersible  were  designated  search  vessels  for  the  effort.  Photos  1-4 
are  of  the  actual  vessels  involved  with  the  search.  The  SOW  for  the  contract 
called  for  concentrated  electronic  search  of  a  twenty  square  mile  area  of  Lake 
Superior  which  records  showed  as  having  the  highest  probability  of  containing 
at  least  four  of  the  reported  historical  disposal  sites. 

17.  Three  vessels  were  equipped  with  sidescan  sonar  detection  equipment 
capable  of  Idenclfying  botcom  structures  utilizing  a  sonar  "towfish"  probe  and 
on-board  chart  recorder  systems  (See  Photos  5&6).  The  probe  is  towed  15-20 
feet  off  the  bottom  of  the  lake  emitting  an  electronic  signal  laterally  in 
either  direction  normal  to  the  course  of  the  vessel.  The  sonar  detects 
variations  of  the  bottom  of  the  lake  by  mapping  reflected  sonar  signals  on  a 
chart  recorder.  Each  vessel  was  crewed  with  a  pilot,  navigator,  deckhand  and 
equipownt  technician  to  "search"  each  grid  for  potential  disposal  sites.  The 
"Northern  Comfort"  was  assigned  as  the  confirmation  support  vessel  by  the 
Contractor.  The  vessel  was  equipped  with  a  Remotely  Operated  Vehicle  (ROV) , 
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tow  camera,  magnetometer  and  Self  Contained  Underwater  Breathing  Apparatus 
(SCUBA)  equipment  for  verification  dives.  Grid  coordinates  are  included  in 
Appendix  B . 

18.  Upon  completion  of  mobilization,  the  vessels  went  out  into  90  ft.  of 
water  to  conduct  a  "practice"  run  for  equipment  calibration.  Two  empty  55 
gallon  barrels  which  were  lashed  together  and  sank  to  the  bottom  of  the  lake. 
Several  passes  were  then  made  to  familiarize  technicians  with  lake  conditions 
and  sonar  patterns  associated  with  barrel  shapes  on  the  lake  bottom.  The 
barrels  were  recovered  at  the  end  of  the  practice  session.  See  Figure  7  for  a 
sonar  print  of  a  practice  barrel. 

19.  Thursday,  11  October  1990  -  First  Complete  Search  Day.  Weather: 
Clear,  light  wind  out  of  the  SE,  temp,  in  the  mid  40' s  greeted  the  first  days 
efforts.  At  0800  hours,  each  boat  proceeded  to  its  assigned  grid  and  began 
sonar  mapping.  The  "David  Boyd"  proceeded  to  an  area  north  of  the  Duluth 
Ptimping  Station  identified  by  Mr.  Severson  as  the  area  where  they  had  netted 
two  barrels  in  1968.  No  barrels  were  sighted  in  the  location.  Each  vessel 
completed  a  full  day  of  mapping  with  no  confirmed  barrel  sightings,  but 
several  potential  areas  were  were  noted.  Submerged  logs,  rocks  and  other 
depressions  were  identified  by  the  ROV  and  tow  cameras  during  the  day.  A 
sidescan  graph  sample  of  what  a  submerged  log  registers  in  shown  in  Figure  8. 
This  log  was  confirmed  by  tow  camera.  Sidescan  read-outs  were  collected  for 
analysis  on  shore  should  later  discoveries  show  that  the  actual  barrels  be 
confirmed  as  having  a  sidescan  echo  different  than  those  used  in  practice 
sessions.  Time,  location  and  direction  of  sweep  were  recorded  on  each  read¬ 
out.  Operations  were  called  at  2130  hours  with  no  confirmed  barrel  sightings. 

20.  Friday,  12  October  1990.  Vessels  began  sonar  mapping  at  0800. 
Weather  was  again  good  with  light  winds  out  of  the  southwest  and  temperatures 
in  the  high  40' s.  Mr.  Steve  Leppala  of  MPCA  accompanied  the  COE  aboard  the 
"David  Boyd"  as  an  observer.  Several  miscellaneous  targets  were  identified  as 
potential  barrel  sites;  however,  once  again  no  definitive  sightings  were 
posted.  The  "Hey  Boy"  was  successful  in  locating  a  small  shipwreck  which  was 
not  on  current  wreckage  charts.  ROV  video  and  later  sport  dives  confirmed  the 
vessel  to  be  a  small  tug,  the  A.C.  Adams  scuttled  in  1928.  See  Appendix  E  for 
further  details  regarding  historical  information  on  the  wreckage. 

21.  Saturday,  13  October  1990.  Search  efforts  began  again  at  0800 
hours.  A  brisk  wind  out  of  the  south  was  making  progress  difficult.  At  1135 
hours  the  "David  Boyd"  had  completed  a  northward  leg  in  grid  "G"  and  was 
completing  a  comer  into  a  southerly  leg  when  a  lateral  line  of  targets 
stretching  across  the  chart  recorder  registered  as  the  towfish  was  sinking  to 
its  proper  depth  (See  Figure  9).  A  marker  float  was  dispatched  and  two 
additional  runs  were  made  bisecting  and  paralleling  (Figure  10)  the  suspected 
site.  A  line  of  sixty  to  seventy  objects  were  recorded  laying  in  a  southwest 
to  northeasterly  path  in  what  was  believed  to  be  180-190  feet  of  water.  The 
"Northern  Comfort"  was  summoned  to  the  area  for  visual  confirmation.  Two  or 
three  barrels  Just  out  of  clear  camera  range  were  believed  sighted  with  a  tow 
camera  before  it  captured  a  clear  picture  of  a  barrel  sitting  on  an  angle  in 
the  silty  bottom.  The  barrel  was  observed  and  recorded  clearly  for  a  3-4 
second  duration.  At  1415,  the  wind  had  increased  sufficiently  to  cease 
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operations  for  the  day.  Lake  conditions  (2-3.5  foot  swells)  were  worsening  and 
it  was  no  longer  possible  to  continue  mapping.  The  David  Boyd  returned  to  port 
and  a  press  conference  announcing  Che  find  was  organized  by  Mr.  Ken  Gardner, 
Sc.  Paul  District  Public  Affairs  Office. 

22.  14  October  1990  (Media/Equipment  Demonstration  &  Search  Day  #4).  In 
conjunction  with  our  public  affairs  plan,  the  morning  of  14  October  had  been 
designated  as  a  media/equipmenC  demonstration  day.  The  event  was  scheduled 
prior  to  the  initiation  of  field  work  and  was  scheduled  to  coincide  with  tne 
arrival  of  the  contractor's  two  man  submersible. 

23.  The  event  was  planned  in  anticipation  of  public  interest  in  the 
search  effort.  The  goal  was  to  provide  Che  media  an  opportunity  to  ask 
questions  and  observe  Che  contractor's  equipment  Chat  was  be'^ig  used  in  the 
effort.  A  secondary  goal  in  scheduling  Che  event  was  to  present  the 
information  to  Che  media  in  a  setting  which  might  help  eliminate  private 
vessels,  whether  curiosity  onlookers  or  boats  contracted  by  the  media,  from 
interfering  with  scheduled  search  and  recovery  operations  on  the  lake.  Strict 
navigation  requirements,  hundreds  of  feet  of  sonar  cable  trailing  the  vessels 
and  submarine  safety  considerations  would  all  be  affected  by  vessels  wandering 
about  in  the  designated  search  area(s).  By  scheduling  a  two  hour  session  for 
demonstration  purposes,  at  a  set  time,  in  an  accessible  location;  it  was  hoped 
chat  outside  interference  would  be  kept  to  a  minimxim.  Upon  completion  of  this 
phase  of  the  project,  only  one  vessel  and  a  helicopter  contracted  by  a 
television  crew  were  observed  on  Che  lake  in  the  search  area. 

24.  Consultations  with  the  Coast  Guard  indicated  that  a  restricted  zone 
could  be  set  up  which  would  preclude  private  vessels  from  interfering  with 
operations;  however,  lead  time  required  to  file  Che  appropriate  request  was 
not  available.  The  search  area  also  encompassed  normal  navigation  channels 
into  Duluth  harbor  which  could  not  be  closed  for  survey  purposes.  As  a  safety 
precaution,  a  "Notice  to  Mariners"  was  filed  with  the  Coast  Guard  by  the 
contractor  prior  to  initiating  surface  operations.  Daily  announcements  were 
Included  in  Che  Coast  Guard  broadcasts  warning  mariners  of  the  survey  in 
progress.  In  accordance  with  Coast  Guard  regulations,  survey  flags  were  flown 
by  all  vessels  involved  with  Che  search  operation.  Each  pilot  was  advised  not 
CO  initiate  search  patterns  which  would  be  interrupted  by  passing  freighters 
until  the  area  was  clear. 

25.  Ac  1200  hours,  three  vessels  returned  to  Che  lake  for  additional 
sonar  readings.  An  additional  run  over  the  confirmed  barrel  site  aimed  at 
reconfirming  location  and  Che  number  of  suspected  barrels  resulted  in  a  sonar 
echo  graph  containing  approximately  105  barrels  (see  Photo  7) .  This  location 
corresponds  to  one  of  the  survey  locations  done  in  1976  (Figure  6) .  The  area 
near  HcQuade  Road  and  Talmadge  River  was  included  in  the  survey  notes. 

26.  Additional  data  collected  was  concentrated  approximately  one  mile  off 
shore  from  Che  Lester  River  to  an  area  near  French  River  where  a  fishing  net 
blocked  further  advance.  The  search  area  was  moved  closer  to  shore  than 
initial  search  grids  due  to  the  discovery  of  the  confirmed  site  approximately 
5000  feet  from  shoreline.  Initial  grids  had  been  laid  out  at  one  mile  from 
shore  as  supported  by  historical  documentation  which  had  specified  disposal  to 
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be  placed  at  least  one  mile  off  shore. 

27.  No  further  sites  were  located.  However,  the  towfish  being  dragged  by 
the  David  Boyd  did  hit  bottom  (disconnecting  the  electronics)  in  an  area 
around  the  Duluth  Pumping  station  were  a  bottom  formation  rose  quickly  from 
140  to  near  100  feet.  While  resetting  the  probe,  rust  streaks  were  noted  on 
the  tail  assembly,  see  Photo  8.  The  David  Boyd  continued  in  a  northeasterly 
direction  and  no  further  measurements  were  taken  in  the  area. 

IV.  SONAR  FINDINGS 

28.  The  side  scan  sonar  equipment  used  in  surveying  Lake  Superior  for  the 
barrel  disposal  sights  worked  extremely  well  throughout  the  project.  Lake 
bottom  conditions  in  the  search  area  were  ideal  as  there  is  minimal  bottom 
structure  to  obscure  potential  disposal  sites  in  this  area  of  the  lake.  Later 
observations  with  the  two  man  submersible  indicate  a  fairly  flat  bottom 
covered  with  a  1-3  inch  layer  of  fine  silt  throughout  the  search  area.  Sonar 
readings  picked  up  very  small  debris  piles  and  charted  the  small  bottom 
anomalies  (approximately  6-12  inches  high)  with  a  high  degree  of  reliability 
as  confirmed  by  video  survey. 

29.  Because  of  the  number  and  difficulty  involved  with  verification  of 
each  "hit",  confirmation  efforts  were  limited  to  "highly"  graded  targets 
during  the  search  phase  of  the  project.  The  belief  that  the  barrels  would  be 
found  intact  in  this  effort,  placed  a  higher  value  on  sonar  targets  with 
highly  pronounced  chart  echo.  Each  target  was  graded  on  a  scale  of  one  to  ten 
as  interpreted  by  the  sonar  technician.  Reported  disposal  methods,  i.e.  large 
groups  of  barrels  disposed  in  each  historical  dump,  also  led  searchers  to 
grade  multiple  sonar  hit  patterns  higher  than  individual  echoes.  Figures 
II  through  14  ai'e  examples  of  various  side  scan  sonar  echoes  of  anomalies 
recorded  during  field  studies. 

30.  During  the  four  days  of  sonar  mapping,  104  anomalies  were  located  by 
the  side  scan  sonar  on  a  sounding  "hit"  list  compiled  by  the  Contractor.  Each 
sighting  represents  a  distinct  sonar  finding  or  group  of  findings  which  has 
been  interpreted  by  the  sonar  technician  as  being  a  barrel  sized  object  on  the 
lake  bottom.  Each  find  was  graded  by  the  technician  as  it  was  observed  for 
future  verification.  A  record  of  all  significant  sonar  "hits"  was  compiled  by 
each  vessel  and  transferred  to  a  map  on  Figure  11.  The  map  includes  all 
significant  hits  for  areas  searched  11-14  October  1990. 

31.  vntilc  only  one  confirmed  barrel  site  and  shipwreck  was  mapped  during 
this  attempt,  the  sonar  map  indicates  areas  of  hi^  probability  of  being 
barrel  sites  that  remain  unverified.  Two  areas  marked  on  Figure  11  are  bottom 
structures  «rhich  are  not  believed  to  be  naturally  occurring  (See  Figures  12  & 
13) .  The  sonar  print  for  these  areas  indicate  a  series  of  large  and  small 
diameter  circular  "blotches"  in  a  linear  path  at  the  two  sites.  An  attempt  to 
verify  the  larger  blotches  (4-5  in  a  linear  path)  with  a  tow  camera  did  not 
produce  any  conclusive  findings  other  than  small  areas  of  objects  that 
appeared  to  be  like  "piles  of  rock".  It  was  theorized  on  site  that  the  spots 
might  be  ballast  or  discarded  ore  from  a  passing  freighter.  The  map  also 
shows  three  to  four  lines  of  medium  graded  targets  areas  which  resemble  the 


7 


pattern  of  barrels  found  during  in  the  confirmed  site.  The  debris  circles 
shovm  in  Figure  12  appear  at  regular  intetvals  along  a  2000  foot  stretch  of  a 
search  grid  approximately  1  mile  southwest  of  Che  Duluth  water  intake. 

32.  One  item  of  interest  remaining  from  the  1977  survey  was  the  report  of 
"barrel  tracks"  along  the  bottom  of  the  lake.  Divers  reported  seeing  ridges 
along  the  lake  bottom  that  they  theorized  may  have  been  created  by  rolling 
barrels.  During  this  project,  side  scan  sonar  clearly  showed  many  "tracks"  in 
the  lake  bottom.  See  Figure  14.  The  "tracks"  were  explained  by  side  scan 
technician  from  the  Duluth  area  as  drag  marks  created  by  the  heavy  downriggers 
used  to  insure  fishing  nets  proximity  to  the  bottom  .  This  fishing  technique 
was  reportedly  was  common  to  the  area  and  was  probably  employed  by  Mr. 
Severson  in  1968  when  they  netted  a  barrel.  Much  of  the  survey  area  contained 
anomalies  of  this  type.  Parallel  sets  of  tracks  indicative  of  fish  netting 
were  plainly  visible  on  many  sidescan  graph  read*outs. 

33.  One  sonar  print  of  the  small  circular  anomalies  shown  in  Figure  12 
contained  a  set  of  crawler  drag  marks  which  was  observed  to  bisect  the  2000 
foot  long  pattern.  AC  the  point  of  intersection,  a  large  gouge  mark  was 
observed  in  bottom  sediments .  Speculation  that  this  may  have  been  the 
location  which  the  "Hiawatha"  snared  a  barrel  in  1968  was  made.  The  location 
was  approximately  a  one  mile  southwest  of  the  city  water  intake  which  loosely 
corresponds  with  the  historical  report.  However,  because  the  t5rpe  of  anomaly 
did  not  match  sonar  read-outs  chat  of  barrels  observed  in  practice  runs,  the 
area  was  noted  as  a  potential  target  but  not  visually  verified. 

34.  Each  sidescan  target  location  is  at  best  an  approximate  location  as 
the  accuracy  of  the  sonar,  navigation  error,  cable  length  and  varying  vessel 
speed  combine  to  generalize  the  area  of  each  target.  Attempts  at  confirming 
each  potential  target  required  close  communication  between  the  search  and 
confirmaticn  vessels.  Confirmation  of  a  potential  barrel  find  with  video 
equipment  required  an  accurate  surface  marking  of  the  suspected  location  by 
Che  search  vessel.  As  Che  sonar  probe  would  pass  over  a  target,  the 
technician  monitoring  Che  chart  recorder  would  instruct  a  deckhand  to  throw  a 
buoy,  with  an  appropriate  amount  of  anchor  rope,  as  soon  as  a  highly  graded 
target  was  recognized.  This  placed  the  marker,  and  requested  Loran  navigation 
coordinates  for  Che  "target",  at  a  minimum,  the  length  of  the  probe  cable  from 
the  suspected  target.  Additional  errors  in  location  could  be  attributed  to 
not  correctly  recognizing  the  direction  of  travel  of  the  search  vessel  marking 
the  target,  range  of  target  port  or  starboard  of  the  search  vessel  and 
variations  in  probe  depth  and  cable  length.  Combine  the  potential  errors  with 
the  limited  visibility  of  video  equipment  at  160  feet  of  depth  (5-10  feet) 
and  the  difficulty  of  verifying  each  target  with  a  tov  camera  can  be 
recognized.  Hhen  the  confirmed  barrel  sight  was  finally  located,  it  took  45 
minutes  to  locate  one  of  the  105  barrels  with  the  tov  csmera.  VIhen  an 
additional  attempt  to  locate  the  barrels  was  attempted  three  days  later  on  a 
perfectly  calm  day,  it  still  required  45  minutes.  Uncertain  location,  limited 
visibility,  spacing  between  barrels  and  surface  conditions  make  verification 
of  targets  with  a  tow  camera  a  "hit  or  miss"  proposition.  Uhile  it  was  a 
valuable  tool  in  the  search  phase,  Che  depth  and  great  area  to  be  searched 
severely  limited  verification  successes  with  a  tow  casMra.  If  additional 
information  about  the  targets  contained  in  Figures  12  or  13  is  required,  see 
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paragraph  81  for  subsurface  verification  recommendations . 


V.  BARREL  RECOVERY  ATTEMPTS 


35.  With  weather  conditions  forecasted  as  worsening,  COE  support  vessels 
originally  scheduled  to  assist  the  Contractor  on  Tuesday,  16  October  were 
requested  by  the  Contractor  on  Monday,  15  October.  As  the  tug  "Lake  Superior" 
was  tending  the  "Coleman"  in  Superior  harbor  on  Friday,  it  had  to  be  relocated 
back  to  the  Duluth  COE  vessel  yard  before  being  able  to  assist  in  operations. 
The  tug  was  required  as  it  was  the  only  vessel  in  the  yard  with  sufficient 
anchor  chain  for  operations  in  200  feet  of  water.  The  two  man  submersible 
and  all  necessary  support  equipment  were  placed  on  the  Crane  Barge  (CB) 
"Markus" .  The  required  floating  plant  was  assembled  with  the  aid  of  the  Tug 
"Fairchild".  Both  vessels  and  the  "Hey  Boy*  departed  the  boatyard  at 
approximately  1130  hours. 

36.  The  SOW  for  barrel  recovery  required  the  barrels  to  be  placed  into 
protective  overpack  containers  (Photo  9)  prior  to  being  removed  from  the 
water.  As  the  condition  of  the  barrels  was  unknown,  the  overpack  containers 
would  serve  as  protection  to  the  environment  and  personnel  and  minimize 
potential  damage  or  disintegration  of  the  barrels  as  they  were  being 
recovered. 

37.  The  depth  of  the  find  also  complicated  the  recovery  process.  OSHA 
regulations  limit  diving  operations  at  160  feet  to  a  maximum  20  minutes  per 
day  with  the  appropriate  on-board  safety  measures.  Dives  in  excess  of  100  feet 
require  an  on-site  decompression  chamber.  As  pre-project  planning  could  not 
forecast  what  condition  or  depth  barrels  would  be  found  in,  or  if  any  would  be 
located  at  all,  no  specialized  deep  diving  teams  and  support  equipment  were 
mobilized  for  this  effort.  These  alternatives  could  be  contracted  as  required 
once  site  conditions  were  discovered. 

38.  Contract  provisions  required  the  contractor  to  have  a  submersible 
capable  of  delivering  a  net  or  other  remote  means  of  capturing  a  barrel  for 
salvage.  The  submersible  provided  by  the  contractor  utilized  a  clamping 
mechanism  which  when  correctly  positioned  by  the  pilot  would  be  placed  around 
the  circumference,  at  the  centerline  of  the  barrel.  A  rope  tethered  to  the 
clamp  would  then  be  tensioned  by  surface  personnel,  closing  its  Jaws  about  the 
barrel.  See  Photo  2.  The  line  would  then  be  connected  to  a  surface  winch, 
raising  the  barrel  off  the  bottom  off  the  lake.  The  barrel  could  then  be 
moved  into  shallow  water  for  transfer  into  protective  overpack  containers  by 
fully  protected  divers. 

39.  The  plant  arrived  on  site  at  1245  hours  and  launch  of  the  submersible 
"Lake  Diver"  was  accoaq>lished  using  the  crane  on  board  the  CB  Markus  at  1330 
hours.  The  pilot  of  the  submersible,  Mr.  Harold  "Vebb”  Maynard,  requested 
that  the  first  dive  (Diva  #1)  be  a  reconnaissance  diva  aimed  at  familiarizing 
himself  with  bottom  conditions  prior  to  initiating  recovery  attempts.  A  small 
float  was  tethered  to  the  submersible  to  aid  in  identifying  its  location  and 
keep  the  vessel  from  straying  under  the  barge  or  into  the  anchor  chain. 
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40.  Upon  reaching  the  bottom,  the  pilot  indicated  that  he  had  landed  in  a 
group  of  approximately  five  barrels,  affirming  sonar  findings  which  indicated 
the  site  contained  a  multiple  barrels.  The  site  had  been  successfully 
relocated  using  Loran  coordinates  and  the  surface  buoy  dispatched  when  the 
site  was  first  located. 

41.  The  pilot  returned  to  the  surface  and  readied  a  retrieval  clamp 
designed  to  fit  around  the  outside  diameter  of  che  barrel.  Two  attempts  were 
made  to  try  to  capture  a  barrel.  In  Olve  y/2,  the  clamp  released  prematurely, 
on  Dive  //3  no  barrels  were  located  and  the  rope  connected  to  the  clamp  became 
entangled  in  the  submersible's  propeller.  Recovery  of  the  submersible  cook 
some  time  as  it  drifted  along  che  surface,  but  it  was  recovered  and  one 
additional  a  recovery  attempt  (Dive  #U)  was  made  at  1630  hours. 

42.  After  Dive  #2  it  was  discovered  chat  the  Geiger  counter  on-board  the 
submersible  had  not  been  activated  by  che  pilot.  No  indications  of 
radioactivity  were  noted  on  Dive  //3,  and  surface  checks  of  the  submersible 
made  upon  completion  of  each  dive  proved  negative.  Dive  y/4  took  place  to  the 
southwest  of  che  initial  dives.  After  returning  to  the  surface,  the  pilot 
indicated  chat  the  Geiger  counter  had  registered  10-12  times  over  a  minute 
(single  clicks)  while  descending  toward  the  bottom  of  the  lake,  and  3-4  more 
times  as  he  attempted  to  capture  a  barrel.  (See  Appendix  B  for  pilots 
affidavit)  The  pilot  was  unsuccessful  attaching  the  clamp  and  he  returned  to 
the  surface,  reported  his  findings,  and  as  the  hour  was  late,  the  decision  was 
made  to  suspend  surface  operations  and  return  to  port  at  1900  hours .  The 
submersible,  anchor  chain  and  sediments  recovered  on  the  anchor  were  checked 
with  the  Geiger  counter,  but  showed  no  signs  of  radioactivity. 

43.  On  sice  recovery  operations  initiated  the  next  day  at  0930  hours. 
Weather  was  ideal,  zero  wind  conditions,  temperatures  in  the  low  50' s. 
Anchorage  was  estimated  at  a  spot  within  300  feet  of  the  previous  day.  This 
observation  is  based  on  the  relative  position  of  the  surface  buoy  to  the 
anchorage  position  of  the  tug  on  each  day.  The  first  dive  of  the  day  (Dive  #5) 
was  dedicated  to  performing  a  limited  sweep  of  che  area  around  che  tug  for 
confirmation  of  the  initial  Geiger  counter  reading.  Hr.  Robert  Dempsey  of  the 
Sc.  Paul  District  accompanied  che  submersible  in  a  search  of  che  area  for 
approximately  40  minutes  before  a  barrel  was  located.  The  submersible 
maneuvered  to  within  8  inches  of  a  barrel  off  the  side  viewport  and  was 
visually  examined  by  Messrs.  Dempsey  and  Maynard.  Two  Geiger  counters  on  board 
showed  no  indication  of  radioactivity  at  the  barrel  or  at  any  time  during  the 
dive.  The  submersible  returned  to  che  surface  and  was  recovered. 

44.  It  had  been  decided  that  if  further  radioactive  readings  were 
detected,  che  project  would  be  redirected  and  terminated  at  chat  point.  As  no 
indication  of  the  earlier  reading  was  reproduced,  recovery  plans  continued. 
The  submersible  pilot  was  iitatructed  to  continue  recovery  attempts  while 
continuing  to  monitor  the  area  for  safety.  Consultations  with  the  Distrlet 
Safety  Officer,  indicated  that  safe  exposure  limits  for  personnel  were 
approximately  40  sA/Hr.  The  pilot  was  instructed  to  abort  further  attempts  if 
a  20  mR/Hr  reading  was  datectad. 
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45.  The  radiologic  issue  raised  during  Dive  y/4  was  also  followed  up  by 
the  local  media  and  private  inquiries  to  the  Nuclear  Regulatory  Commission 
(NRC)  in  the  months  following  the  reported  Geiger  counter  reading.  The  NRC 
investigated  the  allegation  chat  radiologic  material  might  have  been  included 
in  Che  disposals  and  found  it  to  be  unsubstantiated.  Honeywell  was  asked  to 
review  its  records  of  past  practices  at  TCAAP  for  any  radiologic  materials 
which  may  have  existed  at  the  plant  during  the  1959-1962  timeframe.  In  its 
response  to  the  NRC,  Honeywell  stated  that  between  1959  &  1962  it  "  did  not 
use,  nor  was  authorized  for,  any  radioactive  materials  in  its  manufacture  of 
munitions."  Additional  investigation  into  Che  issue  revealed  chat  Honeywell 
did  not  have  a  permit  to  have  radiologic  material  at  the  plant  until  1967. 

46.  After  two  attempts  (Dives  #6  &  #7)  to  locate  a  barrel  with  the 
submersible  failed,  the  batteries  aboard  Che  submersible  required  recharge. 
The  lights  aboard  Che  submersible  were  dimming  and  Che  pilot  requested  a  two 
hour  recharge  period  prior  to  attempting  another  dive.  During  Che  recharge 
period,  a  cow  camera  was  Chen  used  to  locate  Che  barrels  and  place  a  buoy  as 
close  to  a  barrel  as  possible.  At  1700  hours  a  barrel  was  located  and  a 
strobe  flasher  slid  down  Che  buoy  line  to  aid  the  submersible  in  its  efforts. 

47.  The  submersible  was  successful  in  engaging  the  clamp  over  the  top  of 
of  a  barrel  on  Dive  #8.  The  "Northern  Comfort"  moved  over  the  site  and 
tensioned  the  line  using  a  small  winch.  The  submersible  was  recovered  and  the 
tug  was  moved  into  position  over  the  captured  barrel  at  1800  hours.  The  pilot 
reported  chat  Che  barrel  was  oriented  at  an  angle  in  the  bottom  sediments  and 
Che  clamp  had  to  be  placed  at  an  angle  over  Che  barrel. 

48.  The  line  was  transferred  to  Che  capstan  on  board  Che  tug  and  was 
slowly  tensioned.  The  clamp  did  not  hold,  and  the  barrel  was  left  on  the 
bottom.  Operations  were  called  at  1845  hours.  Darkness  precluded  any  further 
attempts.  Discussion  of  why  Che  clamp  tailed  to  engage  and  what  could  be  done 
CO  improve  its  performance  ensued  on  the  return  trip  to  port. 

49.  A  meeting  was  held  on-board  the  tug  to  discuss  whether  additional 
efforts  with  the  contractor  would  be  successful.  The  original  contract  would 
expire  that  evening  and  a  contract  extension  would  be  required  for  further 
efforts.  It  was  determined  that  continued  efforts  with  the  submersible  were 
possible,  however,  problems  experienced  with  locating  and  securing  a  firm  line 
to  the  barrels  with  the  submersible  were  apparent,  and  the  decision  to  let  the 
current  contract  expire  was  made.  Alternate  recovery  plans  would  be 
formulated. 

50.  17  October  1990.  Storms  developed  overnight  and  lake  conditions 
deteriorated  to  8  foot  breakers  on  Lake  Superior  the  next  morning.  With  the 
exception  of  Saturday  afternoon,  we  experienced  six  days  of  calm  water  during 
this  phase  of  the  project.  Residents  of  the  area  had  warned  us  of  typically 
fast  moving  storms  which  coma  up  quickly  In  October  and  we  monitored  weather 
channels  continuously  during  our  time  on  the  lake.  The  majority  of  the  search 
area  lie  within  a  half-hour  of  port  which  made  operations  less  of  a  risk  than 
those  which  mlg^t  take  place  farther  Into  the  lake. 


11 


VI .  CONTINUATION  PLANS 


51.  Upon  return  to  the  St.  Paul  District,  plans  to  continue  recovery 

efforts  and  secure  additional  project  funds  were  initiated.  Normal 
contracting  procedures  would  require  a  thirty  day  advertising  and  award  period 
for  contracts  in  excess  of  $25,000,  which  would  place  divers  in  the  lake  in 

late  November  or  early  December.  As  a  two  to  three  day  diving  period  was 

anticipated,  potential  delays  and  problems  created  by  divers  working  in  winter 
diving  conditions  resulted  in  the  recommendation  to  discontinue  efforts  until 
Spring  1991.  Sufficient  Justification  to  invoke  emergency  contracting 
procedures  had  not  been  established  during  the  initial  search  operations.  The 
barrels  observed  on  the  lake  bottom  did  not  appear  to  be  releasing  material  to 
the  environment  and  the  situation  did  not  warrant  a  declaration  of  an 

emergency. 

VII.  ENVIRONMENTAL  PROTECTION  AGENCY  (EPA)  ASSISTANCE 

52.  The  radioactivity  issue  raised  during  the  last  dive  on  Monday 

remained  a  concern  with  both  the  COE  and  MPCA.  Although  the  reading  was  never 
duplicated,  it  was  speculated  that  there  might  be  a  single  barrel  containing 
radioactive  material  which  was  not  encountered  in  Tuesday's  confirmation  and 
continued  recovery  efforts.  Coordination  by  the  Minnesota  Pollution  Control 
Agency  with  the  Environmental  Protection  Agency  (EPA)  Region  5  in  Chicago, 
Illinois,  resulted  in  identification  of  equipment  belonging  to  two  EPA  field 
offices  which  were  capable  of  deep  water  radiologic  monitoring.  EPA'S 
Emergency  Response  Team  in  Edison,  N.J.,  operates  a  Remotely  Operated  Vehicle 
(ROV)  capable  of  operation  in  the  depth  of  water  in  which  the  barrels  had  been 
found.  Further  search  located  underwater  gamma  radiation  detection  equipment, 
200  times  more  sensitive  than  a  standard  Geiger  counter,  operated  by  EPA’s 
National  Air  and  Radiation  Environmental  Laboratory  (NAREL)  in  Montgomery, 
Alabama.  After  several  inquiries  it  was  determined  that  both  pieces  of 
equipment  were  available  for  a  limited  time  during  the  week  of  29  October. 
Arrangements  were  made  on  24  October  to  conduct  a  radiologic  survey  of  the 
site  beginning  30  October  1990. 

53.  Personnel  from  EPA,  MPCA  and  the  COE  (Points-of-Contact  are  listed  in 
paragraph  91)  met  in  Duluth  on  29  October  and  began  to  adapt  the  equipment  for 
Joint  operations.  The  ROV  (see  Photo  10)  would  serve  as  the  "mule"  for  the 
non-motorized  underwater  radiation  probe  and  was  equipped  with  a  underwater 
television  camera  and  sonar.  The  two  places  of  equipment  had  never  been  used 
together  at  the  same  site.  Several  modifications  were  required  to  mount  the 
probe  so  that  it  did  not  interfere  with  motors,  sonar  and  camera.  Photo  11  is 
of  the  asseaibled  unit  being  launched  for  a  trial  in  port. 

54.  Tuesday,  30  October  1990.  After  merging  cables  and  completing  a 
brief  press  conference,  the  David  Boyd  carrying  COE,  MPCA  and  EPA  equipment 
and  observers,  left  harbor  at  approximately  1100  hours.  Weather:  Clear,  light 
winds  with  temperatures  in  the  mid  50*s.  Upon  arriving  at  the  site,  the 
marker  dispatched  in  the  previous  search  effort  was  still  in  place.  The 
effort  was  concentrated  to  the  northwest  of  the  marker.  This  correspoi^d  to 
the  approximate  location  in  which  the  eubmersible  was  located  when  the  earlier 
reading  was  reported. 
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55.  The  ROV  proved  to  be  an  excellent  vehicle  for  underwater  exploration 
and  monitoring  at  the  barrel  site.  Sonar  aboard  the  ROV  was  able  to  identify 
barrels  approximately  100  feet  in  any  direction  from  the  anchorage  point  and 
deliver  the  probe  for  study  of  the  site  while  collecting  excellent  underwater 
video  of  barrel  condition  (see  Photo  12).  Barrels  were  generally  observed  to 
be  in  good  condition.  Oxidation  bubbles  marred  the  surface  skin  of  the  barrels 
and  some  were  observed  to  have  large  dents  believed  to  have  been  created  by 
surface  handling.  Each  barrel  was  observed  to  have  one  metal  end  and  one 
concrete  filled  end.  The  observation  agreed  with  historical  records  which 
indicated  the  barrels  were  filled  with  concrete  to  aid  in  their  disposal. 
Fish  were  observed  in  the  general  area  and  in  two  cases  the  ROV  found  eel  pout 
resting  comfortably  atop  and  under  barrels.  Several  barrels  were  observed  to 
have  numbers  etched  into  the  concrete  end;  however,  no  definitive  markings 
which  could  indicate  their  origin  were  observed.  Underwater  video  was 
recorded  during  these  inspections. 

56 .  The  underwater  monitoring  procedure  and  equipment  used  by  NAREL  is 
detailed  in  Appendix  C  will  not  be  reproduced  here .  Readings  were  collected 
by  stationing  the  ROV  as  close  possible  to  a  barrel  and  allowing  the  probe  to 
collect  data  over  a  5  or  10  minute  period  to  a  160  channel  spectral  recorder. 
The  wide  range  of  gamma  channels  would  allow  further  analysis  to  identify 
energy  ranges  emanating  from  the  suspected  source.  After  collecting  the 
reading  the  ROV  was  repositioned  away  from  the  barrels,  as  verified  by  sonar, 
and  a  background  measurement  (naturally  occurring  levels  of  radiation  measured 
at  the  site)  was  collected  for  comparison  against  barrel  readings.  As  water 
Is  an  excellent  shield  from  gamma  radiation,  a  10-20  meter  distance  was 
considered  adequate  distance  from  barrels  to  collect  background  readings. 

57.  One  barrel  (Barrel  #11)  from  the  group  studied  exhibited  gamma  levels 
above  a  standard  deviation  from  background  readings.  The  findings  of  NARIL 
indicate  that  if  not  for  its  location  on  the  lake  bottom,  no  gamma  activity 
would  have  been  noticeable.  The  barrel  is  estimated  to  have  a  0.2  uR/hr 
increased  reading  over  background  readings.  This  change  would  not  be 
measurable  on  dry  land  where  solar  radiation  exposure  rates  vary  between  1.5- 
2.0  uR/hr.  Theories  of  why  the  single  drum  measured  slightly  higher  are 
presented  here.  Paint  used  on  the  barrel  could  contain  a  small  amount  of 
thorium  (this  barrel  appeared  to  have  less  corrosion  than  others  observed  in 
the  study,  supporting  the  theory  of  a  different  paint  coating),  a  natural 
outcrop  of  rock  located  directly  below  the  barrel  could  have  effected  the 
read-out  (  localized  higher  background  reading) ,  or  there  could  be  a  very  low 
radiation  source  in  the  barrel,  such  as  a  radium  (luminous)  dialface  or 
instrument  tuba  of  some  kind. 

58.  A  suBMry  of  EPA  findings  is  listed  in  Appendix  C.  The  results 

indicate  that  the  barrels  surveyed  "pose  no  radiological  health  hazard  from 
external  gsMs  radiation  to  people  handling  them  or  people  in  their  vicinity." 
The  report  further  states  that  "exposure  levels  for  these  drums  does  not 
differ  significantly  from  background".  The  report  recommended  further 
monitoring  for  alpha  and  beta  radiation  once  the  barrels  were  opened  as 
concrete  and  water  are  excellent  shields  for  this  type  of  radioactive 
particle . 
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59.  No  readings  which  could  verify  the  measurement  reported  by  the 
submersible  pilot  (estimated  to  be  in  the  .1  mR/hr  range  by  NAREL  analysis  of 
the  report)  were  encountered  in  the  three  days  of  EPA  site  work. 

60.  Problems  encountered  during  the  ROV  investigation  were  generally 
solved  on  site  and  are  noted  here  to  aid  in  planning  of  investigations  of  this 
type  in  the  future.  Differences  in  the  two  cables,  a  negative  and  neutrally 
buoyant  mixture  caused  Che  cable  assembly  to  float  off  the  bottom  and  become 
tangled  in  Che  barrel  field  as  Che  ROV  searched  Che  area.  A  neutral  cable 
which  would  lay  on  the  bottom  preferred.  Anchor  slippage  created  by  wind  and 
lake  conditions  made  monitoring  difficult.  Accurately  locating  and  anchoring 
over  Che  barrel  site  sometimes  required  two  or  three  attempts,  anchor  slippage 
in  the  silt  bottom  would  place  the  ROV  out  of  range  from  Che  barrel  string  in 
high  water  conditions.  As  Che  probe  required  10*20  minutes  at  each  barrel  for 
monitoring,  slippage  could  not  be  tolerated  or  a  new  data  set  would  have  to  be 
collected.  This  is  illustrated  by  the  amount  of  data  collected  on  two 
successive  days.  Tuesday  afternoon,  lake  conditions  were  ideal  and  11  barrels 
were  successfully  monitored  in  approximately  6  hours.  Winds  on  Wednesday  made 
locating  and  establishing  anchorage  over  the  barrels  difficult,  limiting 
measurements  to  k  barrels  in  6  hours .  The  survey  boat  David  Boyd  was  an 
excellent  support  vessel;  however,  it  was  not  equipped  with  a  power  winch. 
This  required  deckhands  to  manually  raise  anchor,  limiting  the  size  of  anchor 
which  could  be  used.  The  absence  of  a  working  deck  at  Che  waterline  also 
Impeded  launch  and  recovery  of  the  ROV.  A  lifeboat  hand  winch  was  utilized  to 
raise  and  lower  the  equipment. 

VIII,  BARREL  RECOVERY 

61.  Hazard  Control,  the  contractor  who  had  completed  the  search  phase  of 
this  project,  had  been  requested  to  complete  magnetometer  readings  required  by 
Che  initial  SOW  for  this  project  over  the  barrel  site.  The  readings  were 
required  to  determine  the  equipment’s  capability  for  locating  sices  should 
another  remedial  project  be  required.  The  Contractor  agreed  to  perform  the 
survey  while  the  COE  was  on  site  with  the  EPA.  Sample  graphs  of  the 
magnccometer  survey  over  the  confirmed  barrel  site  are  presented  in  Figure  15. 
In  comparing  Che  results  of  side  scan  sonar  Co  Che  magnetometer  findings,  Che 
advantages  of  side  scan  sensing  techniques  become  clearly  evident.  Bottom 
conditions  and  anomalies  are  registered  on  sldescan  read-outs  allowing  the 
operator  to  observe  more  than  depth  and  metallic  readings  as  indicated  on  the 
magnetometer  sample.  Should  fur^er  efforts  be  mobilized  to  locate  additional 
sites,  side  scan  equipment  is  clearly  superior  for  locating  under  conditions 
encountered  here.  If  Attorn  structure  is  encoxintered,  barrels  might  be  hidden 
by  rock  outcrops  and  other  natural  formations.  A  magnetometer  might 
outperform  the  sidescan  in  these  conditions. 

62.  The  contractor  had  also  developed  a  remotely  operated  clamp  which  was 
designed  to  be  lowered  from  a  surface  boat  and  be  guided  by  an  attached  video 
camera.  The  clamp  was  capable  of  grappling  a  barrel  around  its  diameter  in  a 
three  point  grab  (see  Photo  13).  The  contractor  brought  the  clamp  out  to  the 
site  at  0800  hours,  the  morning  of  30  October,  and  finding  conditiona  to  be 
ideal,  attempted  and  was  successful  in  engaging  a  barrel  in  approximately  165 
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feet  of  water.  The  contractor  then  followed  the  previous  plan  of  placing  the 
barrel  into  shallow  water  for  diver  recovery.  A  second  barrel  was  engaged 
later  that  day  and  relocated  to  an  area  near  that  of  the  first  barrel  in  60 
ft.  of  water. 

63.  Lifting  the  barrels  was  accomplished  utilizing  a  series  of  diver's 
lift  bags  secured  to  the  clamp  line  and  inflated  by  a  scuba  diver  in  full 
protection  equipment  using  a  compressed  air  bottle  (see  Figure  16).  The  scuba 
equipped  diver  worked  at  a  40  ft.  depth  which  required  four  lifts  to  raise  the 
barrel  to  an  approximate  35  ft.  depth  from  the  surface.  A  video  of  the  second 
barrel  recovery  process  was  recorded.  The  recovery  boat  then  proceeded  into 
shore  until  bottom  structure  was  encountered.  The  clamp  was  then  disconnected 
remotely  and  a  diver  attached  a  zsarker  buoy  to  the  barrel  to  identify  the  spot 
for  recovery  efforts.  Both  barrels  were  checked  by  Geiger  counters  used  by 
the  contractor  prior  to  initial  movement  and  by  the  EPA  once  they  had  been 
relocated.  Neither  barrel  showed  indications  of  radioactivity. 

64.  On  6  November  1990,  divers  from  the  St.  Paul  District  (see  paragraph 
92  for  roster  of  personnel)  dove  to  the  relocated  barrels  and  placed  them  into 
protective  overpack  containers.  They  were  Chen  hoisted  aboard  the  CB  Markus 
tended  by  the  Tug  Fairchild  (Photos  14  &  15)  .  Each  dive  required 
approximately  45  minutes  of  subsurface  time  Co  orient  the  barrel  into  Che 
protective  container.  Each  overpack  was  checked  with  a  Geiger  counter  as  it 
was  brought  aboard.  The  barrels  were  brought  into  Duluth  Harbor  and  scored  at 
the  Duluth  Vessel  Yard  until  plans  to  open  and  inspect  the  containers  could  be 
finalized. 

65.  On  sice  observations  taken  around  Che  barrels  before  they  were  sealed 
for  storage  showed  Chat  both  barrels  were  filled  with  concrete  from  the  top  to 
the  bottom.  One  barrel  was  loaded  in  a  manner  that  allowed  inspection  of  the 
metal  base,  while  the  ocher  had  the  concrete  rounded  end  oriented  upward. 
There  was  a  significant  amount  of  corrosion  on  the  barrel  surfaces,  and  small 
corrosion  holes  scattered  about  Che  top  and  base  of  the  barrels  were  common. 
The  numbers  686  were  etched  into  the  concrete  of  one  barrel  end.  The  number 
is  believed  Co  be  Che  barrels  dry  weighc  afcer  concrece  had  been  poured  inco 
Che  barrel.  This  was  suggested  by  personnel  ac  Honeywell  as  being  done  co 
document  acCual  shipping  weight  on  each  piece  for  calculating  truck  loads. 
Shipping  records  for  a  disposal  completed  in  1960  show  typical  barrel  net 
weighc  records  on  Figure  17. 

66.  Tamper  seals  were  placed  on  the  barrels  by  the  MPCA  prior  to  placing 
them  in  a  secure  heated  storage  facility.  Arrangements  were  then  finalized 
for  opening. 

IX.  Opening  the  Barrels. 

67.  A  contract  to  open  the  barrels  at  Che  Duluth  Vessel  Yard  was  awarded 
to  Om  Inc.  of  New  Hope.  Ninnesote,  on  22  November  1990  for  the  amount  of 
$6650.00.  The  scope  of  work  required  the  contractor  to  reduce  the  barrels  into 
small  sections  which  would  Chen  be  transported  to  Pace  Laboratories  in  Golden 
Valley.  Hinnesoca.  for  analysis.  OKI’s  proposal  included  appropriate  safety 
measures  to  protect  personnel  from  hazards  which  nay  have  been  placed  in  Che 
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barrels.  Level  "B"  protection  and  blast  shields  would  be  utilized  to  protect 
workers  from  potential  chemical  or  explosive  debris. 

68.  On  27  November  at  approximately  1200  hours,  HFCA  tamper  seals  were 
removed  from  the  barrels  (Photo  16).  By  1715  hours,  the  first  of  the  two 
barrels  when  broken  open  by  a  backhoe  after  the  exterior  shell  was  sawn  off 
using  a  carbide  blade  circular  saw  (Photo  17) .  The  remaining  concrete 
interior  protected  a  series  of  tightly  packed  cardboard  boxes  containing  small 
1  7/8"  diameter  gear  assemblies  layered  inside  the  cardboard  boxes  (Photo  18). 
While  the  barrel  was  estimated  at  weighing  some  700  pounds ,  approximately  500 
pounds  of  that  weight  was  estimated  to  be  concrete  added  to  insure  the  barrel 
would  sink  when  placed  into  the  lake.  Several  parts  were  collected  by  OHM  and 
placed  in  sample  bottles,  decontaminated,  and  displayed  to  the  press  which  had 
gathered  to  observe  the  event. 

69.  The  second  barrel  was  opened  later  that  evening  at  2145  hours  (see 
Photos  19  &  20).  Contents  resembled  that  of  the  first  barrel,  and  on  closer 
Inspection,  it  was  discovered  that  the  parts  contained  in  the  first  barrel 
were  sub -assemblies  of  the  parts  found  in  the  second  barrel.  Boxes  contained 
in  the  second  barrel  were  marked  in  the  following  manner  (see  Photo  21)  : 

Confidential 
MH  Part  No.  550012 
25  ea 

Scrap  Assemblies 
For  Destruction  Only 
Confidential 

70.  Careful  monitoring  of  air  and  radiologic  parameters  was  done  prior, 
during  and  at  the  conclusion  of  all  opening  operations.  All  tests  proved 
negative . 

71.  Samples  of  the  water  vrtiich  surrounded  the  barrels  in  the  overpack 
drum  from  6-27  November  were  collected  prior  to  opening.  Part  samples  and 
concrete  materials  recovered  from  each  drum  were  also  collected  for  analysis. 
Both  the  COE  and  MPCA  ran  independent  tests  to  verify  vdiether  the  content  of 
the  recovered  barrels  could  be  considered  hazardous. 

X.  LABORATORY  ANALYSIS 

72.  The  results  of  laboratory  tests  are  included  in  Appendix  D.  They 

were  received  from  Pace  Laboratories  on  4  January  1991.  Leachate  tests 

performed  on  the  parts  Indicate  that  the  barrel  contents  would  not  be 
classlfed  aa  a  hazardous  waste  under  the  Resource  and  Conservation  Recovery 
Act  (RCRA).  Independent  MPCA  testa  were  also  done  on  recovered  parts  and 
water  samples.  They  confirm  the  PACE  laboratory  results.  The  recovered 
barrels  were  repacked  Into  the  overpack  protective  containers  and  remain  in 
storage  at  the  Duluth  Ares  Vessel  Yard. 

XI .  OBSERVATIONS 

73.  The  findings  of  this  project  support  historical  records  and 
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affidavits  collected  in  1976  from  personnel  working  at  the  Twin  Cities  Army 
Ammunition  Plant  where  the  material  was  manufactured.  The  barrels  were 
reported  to  have  8-10"  of  concrete  poured  into  the  base,  loaded  to  within  6" 
of  the  top  with  scrap  assemblies,  and  capped  with  a  concrete  top.  Recovered 
barrels  had  concrete  poured  top  and  bottom  with  boxes  of  "scrap  assemblies" 
packed  between  them.  The  packing  boxes  had  identifiable  markings  which 
confirm  the  material  as  once  having  having  a  confidential 
classification  (declassified  1974).  The  Minneapolis-Honeywell  (M-H)  noted  in 
the  part  number  has  been  confirmed  with  Honeywell  (the  defense  contractor 
producing  the  part)  as  the  1959  designation  for  a  M-H  manufactured  part. 

74.  Upon  completion  of  laboratory  testing  which  showed  the  contents  as 
being  safe  to  handle,  barrel  contents  were  inspected  for  identifiable  marks 
which  might  indicate  which  assembly  they  were  intended  for.  Missing  springs, 
gears  and  other  manufacturing  errors  were  easily  spotted  upon  close 
inspection.  Some  parts  were  marked  reject,  or  inert,  but  most  contained  no 
markings  (see  Photo  22) . 

75.  Two  packing  slips  were  apparently  contained  within  the  boxes  when  the 
barrels  were  opened.  These  slips  where  partially  destroyed  in  the  opening  and 
repacking  process  used  by  the  crew.  Careful  hand  searching  of  the  debris 
resulted  in  the  recovery  of  20-30  small  pieces  of  packing  slips  apparently 
packed  with  the  scrap  assemblies  found  in  the  second  barrel.  An  attempt  was 
made  to  restructure  the  form  by  carefully  fitting  the  recovered  pieces 
together.  It  reads; 


(  INSPEC?  )TI0N  SUP 


Parc  No. 

Packed  By 

Date 

Inspected  By 

Date 

Sealed  By 

Date 

Gov' t  Inso 

Date 

Shipment  No. 

81-3837-07 

76.  Unidentifiable,  Incomplete  signatures  were  recovered  for  three 
blanks,  and  the  part  number  identified  matched  that  on  the  exterior  cover  of 
the  boxes,  550012.  The  most  Important  discovery  on  the  slip  is  an  partial  date 
written  laterally  across  the  date  blanks  by  a  single  inspector.  The  date 
appears  to  ,be  8/--/62  with  the  8  appearing  on  both  slips.  This  would 
correspond  with  the  date  of  the  last  disposals  (#6  &  #7)  done  in  Septe^r 
1962. 
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77.  This  discovery  is  important  as  it  identifies  the  both  the  date  and 
location  of  a  particular  disposal.  Historical  records  indicate  that  disposals 
y/6  &  were  to  be  done  in  no  less  than  300  feet  of  water.  If  search  efforts 
had  been  targeted  to  find  this  specific  disposal  area,  search  efforts  would 
have  centered  in  an  area  around  Knife  Island  in  much  deeper  water,  one  to 
three  miles  off  shore.  Discovery  of  the  disposal  in  shallower  water  (170  ft.), 
6  miles  closer  to  Duluth  than  Indicated  casts  a  reasonable  doubt  over  using 
the  historical  record  as  the  basis  for  designating  areas  to  search  for  more 
disposal  sices. 

78.  The  weight  of  Che  parts  contained  in  the  barrels  which  were  opened 
has  been  preliminary  estimated  at  80-100  pounds  per  barrel.  This  would 
confirm  a  hypothesis  of  why  concrete  was  placed  in  the  barrels.  A  55  gallon 
drum  displaces  460  lbs.  of  water  when  submerged.  If  a  barrel  weighed  less 
Chan  460  lbs.  it  would  have  floated.  To  insure  proper  disposal,  concrete  was 
added  to  each  drum  to  achieve  a  final  disposal  weight  greater  than  500  pounds. 
Early  1959  barrel  disposals  were  reported  to  have  floated  on  the  surface  when 
placed  in  the  lake.  Holes  were  reportedly  placed  into  the  barrels  with  fire 
axes  or  shot  full  of  holes  by  the  Army  guard  accompanying  the  disposal  to  aid 
in  their  sinking.  Successive  disposals  were  reported  to  included  concrete  as 
a  ballast  material  as  verified  by  this  finding. 

79.  The  suggested  date  also  verifies  this  site  as  being  one  of  Che  last 
disposals,  therefore,  condition  of  the  barrels  at  this  sice  is  probably  better 
than  any  ocher  disposal.  The  concrete  on  the  interior  of  the  barrels  did  an 
excellent  job  of  protecting  the  interior  lining  of  the  barrel  from  corrosion. 
Exceptions  to  that  are  small  perforations  near  the  top  or  bottom  of  the  barrel 
where  air  may  have  been  crapped.  Small  holes  were  common  in  these  areas. 
About  75Z  of  original  barrel  gage  remained  on  most  areas  of  the  barrel. 
Barrels  sunk  without  concrete  probably  contained  more  air  and  had  no  inner 
protection  from  corrosion. 

80.  From  Che  condition  of  the  recovered  barrels  it  is  unlikely  that 
barrels  disposed  of  with  or  without  concrete  would  be  recovered  totally 
intact.  Corrosion  holes  which  would  allow  any  liquid  content  to  migrate  were 
common  in  the  two  recovered  barrels  (see  Photo  23).  The  concrete  interior  of 
the  recovered  barrels  seemed  to  provide  most  of  the  structural  integrity. 
Over  300  barrels  dumped  in  1959  were  reported  not  to  have  had  concrete 
ballast.  Currents  circulating  about  the  barrels  were  observed  after 
disturbing  sadiaents  in  the  area  with  a  ROV.  These  currents  were  observed  to 
have  carried  off  much  of  the  sediswnts  under  each  barrel  until  only  a  small 
pedestal  remained.  These  pattern  can  be  seen  in  the  video  collected  by  the 
EPA  ROV. 

81.  As  reported  earlier,  sonar  readings  taken  in  the  area  did  Identify 
one  site  which  might  be  corroded  barrels  in  155  ft.  of  water.  Twenty  circles 
resembling  individual  debris  piles  were  noted  in  a  linear  path,  but  were  not 
confirmed  with  a  video  cow  camera  ss  a  possible  barrel  disposal  sice.  The 
sonar  readings  gathered  at  the  sice  indicated  that  these  circles  were  very  low 
anomalies  measuring  6  to  8  inches  hi^.  As  the  focus  of  Che  search  was  for 
intact  barrels  which  would  rise  2  to  4  feet  above  the  bottom,  the  sice  was 
graded  as  a  low>medl\im  level  target  and  not  verified.  It  is  possible  chat  the 
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circles  are  former  barrels  and  scrap  parts  which  have  disintegrated  into  the 
observed  pattern.  A  heavy  trawler  mark  across  this  area  supports  the  theory 
that  a  heavy  object  was  once  netted  here.  The  area  also  closely  matches  that 
reported  as  a  historical  dumpsite.  If  additional  search  is  authorized  this 
area  should  be  rechecked  using  an  ROV  and  some  type  of  remote  collection 
equipment  to  retrieve  samples  from  these  circular  patterns. 

XII.  PART  IDENTIFICATION 

82.  A  sample  of  the  recovered  part(s)  were  forwarded  to  three  separate 
entities  for  possible  identification.  Picatinny  Arsenal  (original  designer  of 
M-32  &  M-40  grenades),  Rock  Island  Arsenal  AMCCOM  (contracting  authority  for 
contract  at  TCAAP  in  1959)  and  Alliant  Techsystems  (Honeywell) .  Initially 
the  request  was  to  identify  whether  this  part  was  from  a  H-32  or  H-40  grenade; 
however,  the  type  of  part  recovered  was  too  large  for  this  munition.  After 
some  study,  both  Picatinny  Arsenal  and  retired  personnel  TCAAP  identified  it 
as  a  part  from  a  BHJ-3  or  BLU-4  anti-personnel  grenade  produced  after  the  M-32 
&  M-40  (see  Figure  18  &  19).  Personnel  from  AMCCOM  in  Rock  Island  have 
verified  this  munition  as  having  been  produced  at  TCAAP  under  the  subject 
contract . 

83.  Some  of  the  safety  devices  (33X)  were  noted  to  have  a  red  or  green 
dot  in  the  center.  These  were  identified  by  Alliant  Techsystems  as  a  M55 
detonator  which  was  designed  to  trigger  a  larger  explosive  lead  cup  in  the 
munition  design.  No  lead  cups  were  recovered  in  this  project.  Several  sample 
parts  recovered  during  this  project  were  passed  to  Alliant  for  further  testing 
of  the  detonators.  Three  attempts  were  made  to  trigger  the  detonators  with  no 
success  (see  Figure  20).  The  detonators  have  deteriorated  with  25  years  of 
submersion  and  are  considered  "safe". 

XIII.  CONCLUSIONS 

84.  In  October  1990,  an  effort  to  locate  and  identify  potential 
classifed  scrap  disposal  sites  was  undertaken  by  the  U.S.  Army  Corps  of 
Engineers,  St.  Paul  District  as  authorized  by  DERP  FUDS  Project  No. 
E05HN025501.  During  this  effort: 

a.  25  Sq.  miles  of  Lake  Superior  lakebottom  was  remotely  sensed  using 

side  scan  sonar,  tow  cameras  and  ROV's. 

b.  One  of  the  seven  reported  disposal  sites  containing  approximately  105 
barrels  was  positively  located.  The  study  also  located  two 
potential  sites  which  were  not  confirmed. 

c.  Remote  inspection  of  25  barrels  was  completed  by  EPA  and  contractor 
ROV's  and  tow  camera's.  NAREL  completed  a  radiologic  siurvey  on  23 
barrels  at  the  confirmed  site. 

d.  Recovery  of  two  random  barrels  was  successfully  completed  by  remote 

device  in  170'  of  water.  Barrels  relocated  into  30  &  60  feet  of 
water  were  successfully  recovered  by  St.  Paul  District  divers. 
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e.  The  recovered  barrels  were  opened  and  samples  collected  safely. 

f.  Testing  and  analysis  completed  on  the  recovered  material  showed  no 
exceedence  of  current  water  health  standards . 

g.  Materials  were  examined  and  identified  as  safety  devices  for  a  BLU-3 
BLU-4  anti-personnel  grenade  manufactured  at  TCAAP  in  1962.  This 
closely  aligns  with  affidavits  prepared  in  1976  by  former  Honeywell 
employees  who  participated  in  barrel  disposal  operations  in  1959-61. 
The  material  was  found  to  be  carefully  boxed  and  marked  as 
confidential  scrap  assemblies  from  a  Minneapolis -Honeywell  facility. 

h.  Developed  COE/MPCA/EPA  Lake  Superior  team. 


85.  The  project  also  located  a  tug  scuttled  in  1928  and  approximately  90 
ocher  targets  which  remain  unconfirmed  In  Che  search  area. 

86.  The  project  was  completed  with  no  injury  to  any  participants.  Over  a 
thousand  man-hours  of  surface  and  subsurface  operations  were  involved  in  the 
recovery  project.  The  barrels,  although  having  been  difficult  to  locate, 
recover  and  analyze,  were  handled  carefully  and  professionally  through  each 
phase  of  the  operation.  Members  of  the  search  team  are  pictured  in  Photo  25. 

XIV.  PUBLIC  RELATIONS  PLANNING 

87.  As  the  barrel  sites  had  long  been  a  matter  of  speculation  in  the 
region,  a  considerable  amount  of  media  coverage  was  anticipated.  In  1977  the 
media  was  invited  to  accompany  the  COE  out  on  Che  lake  aboard  the  Tug  Superior 
Co  observe  attempts  to  find  and  identify  the  barrels.  The  vessel  size 
permitted  the  project  to  take  approximately  30  reporters  and  other  observers 
onto  Che  lake  operation.  The  1990  effort  as  contracted  would  be  accomplished 
by  much  smaller  vessels  spending  long  hours  combing  the  lake  with  sonar.  It 
was  therefore  decided  to  restrict  the  media  from  the  vessels  and  handle  all 
media  relations  from  a  temporary  public  affairs  center  located  In  the  Duluth 
Area  Office. 

88.  Mr.  Ken  Gardner  and  Ns.  Joan  Gullfoyle  developed  a  press  center  for 
the  Corps  of  Engineers  out  of  the  Duluth  Area  Office  and  strove  to  answer  all 
informational  requests  through  a  series  of  dally  releases  held  at  the  Duluth 
Area  Canal  Park  Museum  (see  Photo  24).  See  Appendix  F  for  a  summary  of  the 
Public  Relations  Plan  for  this  event. 

89.  Television,  Radio  and  newspaper  coverage  of  this  event  was  fair  In 
reporting  the  events  of  the  search.  Sample  newspaper  stories  of  the  search 
effort  are  included  in  Appendix  E.  Recorded  television  news  reports 
pertaining  to  the  project  are  available  for  review  at  the  St.  Paul  District 
Office. 

XV.  PROJECT  COST 

90.  The  search,  recovery,  testing  and  analysis  phases  of  this  project 
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was  compleced  ac  a  cost  of  $91,000. 

XVI.  POINTS -OF -CONTACT 

91.  This  report  was  prepared  by  the  Army  Corps  of  Engineers,  St.  Paul 
District,  Engineering  Division,  Engineering  Kanagement  Branch.  Kr.  Robert 
Dempsey,  was  the  Project  Engineer.  Polnts-of-Contact  (POC)  who  provided  input 
for  this  report  are; 


Mr.  Robert  Dempsey 

CENCS-ED-M 

Engineer  Manager 

(612) 

220-0443 

Mr.  Richard  Beatty 

CENCS-PD-ER 

Environmental  Eng. 

220-0273 

Mr .  Ken  Gardner 

CENCS-PA 

Public  Affairs 

220-0201 

Mr .  Ron  Swenson 

MPCA 

Site  Assessment 

297-1793 

Mr.  Robert  Cross 

MPCA 

Mr.  Mark  Semler 

NAREL 

(205) 

270-3400 

Mr .  Brad  Banning 

EPA  Region  5 

Emergency  Response 

(312) 

353-7613 

Dr .  Dave  Charters 

EPA  Emerg.  Response 

(201) 

321-6748 

Mr.  A1  Kllene 

CENCE-DU 

(218) 

720-5264 

Mr.  Mike  Stitch 

Hazard  Control 

President 

(612) 

341-3411 

Ms.  Jan  Finnigan 

AMCCOM  Wash  D.C. 

Public  Affairs 

(202) 

274-8010 

Mr .  Don  Dau 

AMCCOM  R. Island 

Armament 

(309) 

782-7513 

Mr .  Bob  Ronshiem 

Picatinny  Arsenal 

Museum 

(201) 

724-3222 

Coast  Guard  Duluth 

(218) 

720-5412 

Mr .  Jim  Lynch 

Nuclear  Regulatory  Commission 

(780) 

790-5500 

92.  Divers  from  the  St.  Paul  District  involved  with  the  barrel  recovery 
effort  were: 

Mr.  Ron  Fetting 
Mr.  Bob  Sikkila 
Mr.  Ed  Strand 
Mr.  Tom  Hemstreet 

93.  A  copy  of  this  report  will  be  sent  to  each  of  the  above  points-of- 
contact.  An  additional  copy  will  be  sent  to  the  Public  libraries  in  Duluth 
and  Minneapolis,  Minnesota. 
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29  Septamber  1959 


2U3J2CT:  Usa  o£  Bsiilpmeob  in  i^uluth  Minnesota 

Hlnreapolls-Homry.'iell  Hegulutor  Cot^'.pany 
Contract  No.  QA-11-022-o:tD-3019 


( 


TlilU:  Division  Engineer 

U.  S.  Ar?7  Engineering  Division 
Borth  Central  Division 
536  South  Clark  Street 
‘Chicago  5f  Illinois 


TO:  0.  S.  Amor  Engineering  District  St,  Paul 

1217  B.  3,  Post  OrCLce  and  Custcm  House 
180  East  Kellog  Dlvd. 

St.  Patxl  1,  Minnesota 


1«  It  is  requested  that  the  services  of  the  lake  Superior  Office 
at  Duluth,  Minnesota,  be  made  available  for  the  disposal  of  classified 
scrap  oaterial  under  subject  and  allied  contracts.  Mr.  Knolton  of  jowr 
organization  has  been  contacted  and  indicates  the  equipment  is  available 
ani  has  oerfonaed  this  tjpe  of  scjrvice  for  other  Department  of  Defense 


2.  The  Contractor  will  bear  the  cost  of  the  use  of  the  equipment. 
H  owila  also  furnish  transportation  and  guard  service  for  material  from 
Minneapolis  to  L.dce  Buporlor.  It  is  estimated  that  the  amount  of  scrap 
material  uiH  ueigh  approximately  13>000  pounds,  including  preparation 
for  disposal. 

3,  Request  a  copy  of  your  action  be  made  available  to  this  office 
at  the  earliest  poeslfale  date. 


^  fou  TII3 

Copies  Furnished: 

\  (  ,  Central  File  (DOC _ 

j Figure  1  -  1959  Disposal  Isslscenee  request 
free  Division  to  St.  Paul  District. 


:.  wAT'^-» 

Assistant 

Lske  Superior  Classified  Scrap  Disposal 
DmP  FUDS  Projsct  Ho.  E05MN025501 

Figure  1 
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DEPARTMENT  OF  THE  ARMY 
weadouarters.  united  states  army  ARMAMEnV command 

ROCK  ISUANO.  ILLINOIS  61201 


«t»l.T  TO 
ATTCMTiON  or 


DRSAR-ISL 


r>77 


SUBJECT:  Duinping  of  Classified  Scrap  into  Lake  Superior 


District  Engineer 

US  Army  Engineer  District,  ST  PAUL 
H3S  USPO  and  Custom  House 
St.  Paul,  MM  S5101 


1.  The  inclosed  letter  (Incl  1)  implies  the  Corps  of  Engineers  has 
had  prior  experience  in  related  waste  disposal  cperaticns  for  other 
agencies.  Our  search,  tnus  far,  has  revealed  that  both  '^!r.  Walker  and 
Mr.  Knotton  (authors  of  the  statement)  are  deceased. 


s 

) 


y 


2.  Request  your  comments  on  the  validity  of  implications  contained  in 
inclosed  letter.  Comments  are  considered  necessary  because  of  the 
possible  impact  on  the  programmed  retrieval  action. 


FOR  THE  COM:tA.NDER: 


1  Incl 
as 


TOOMAS  J.  WASH 


Chief,  Environmental  Quality  Office 


Figure  2  -  1977  attempt  to  contact  authors 
of  1959  disposal  authorization. 


MM  TODS  Project  »o.  B05WI0253U1 


.1  Ksiii  Cisfric.  Carps  of  Engintcrs 
Lake  Superior  Area 
Canal  Park 

Duluth.  Minnasota  55802 


2  uci/ 


Dumped  barrels  plot 


Minnesota  and  Miduganofflciala,  act* 
ing  on  tbe  unsubstantiated  stoiy  o(  a  re> 
tired  tag^t  skipper,  want  tbs  fsdsnl 
government  to  And  out  euetly  wbat  was 
contained  in  more  than  X.40B  saaled  bar- 
rds  tbe  Army  dumped  sserstly  into 
Lake  Sigierior  U  yean  ago. 

Altbougb  they  have  no  bardevidsaeaT 
state  oMIeiais  are  following  tgt  a  rumor 
that  the  barrels,  in  IW  to  an  feet  o£ 
water  near  the  Duluth  shoreHne.  mi^t 
contain  radioactive  waste  materials. 

During  the  winter  of  ISO,  a  flahemaii 
picked  up  six  barrels,  believed  to  be 
some  of  tbe  waste  containers,  about  a 
mile  offshore  from  the  Duluth  pumping 
station. 

Both  Honeywell  Inc..  Minneapolis,  tbe 
manufacturer  of  the  dumped  matariaL 
and  tbe  U.S.  Army  Corps  of  Cnglaoers 
who  superviaed  tbe  dumping  of  tbe  me> 
tertaL  say  it  is  scrap  matal,  nontoarte, 
noncontamlnatlng  and  nonradleaettve.  I 

But  spokespersons  for  Honeywell  Inc..  I 
and  the  Corn  admitted  their  records : 
only  go  so  far  in  Identifing  the  Aimpad 
material. 

James  Braatz,  public  affairs  apei» 
sperson  for  the  Corps  said  that  they 
don’t  know  who  decided  to  duap.  Orders 
came  through  rtiannets  In  Washtagtoa 

He  said  the  shipment  of  material  ar- 
rived  with  military  police  in  charge  and 
already  packed  In  eanerete.Rwaa  theni 
taken  oid  on  tbe  Corps’  bargsa  to  be: 
dumped  in  the  lake. 

Bratti  said  that  the  U.S.  Army  has 
told  the  Coepo  dwt  tte  matarlai  Is  MhB 
fragnenu.  The  prseam  of  eaaltag  the 
sbeUaethaCilnnaldaQlodslatoaBl' 
form  parttdaa  w«  saant.  iMnlmo.  the 


scrap  from  the  manufacturing  procees  ^ 

was  daasUlad. 

In  urn,  a  flahermaa,  Stanley  Sivart*  : 
son,  Duluth,  picked  up  several  of  tbe  ‘ 
barrets  while  trawtlng  in  about  25  fath- : 
oms,  or  ISO  feet  of  water. 

avertson  said  be  dumped  all  tbe  bar- 
rela  back  into  the  water,  but  that  one  of 
Ua  crew  bad  looked  inside  a  barrel  and 
bed  said  the  eontentt  looked  like  buck¬ 
shot  or  bits  of  metal  which  had  been 
mailed  and  miiad  with  concrete. 

The  dunghiv  was  brought  to  the  atten¬ 
tion  of  Bfiehigaa  state  offldals  by  Marl-, 
iyn  Biuton  of  Sault  Ste.  Marie,  who 
asked  D^armient  of  Natural  Resourcea 
DIreetor  Howard  Tanner  during  a  Mar¬ 
quette  meeting  if  be  had  heard  a  story 
that  the  Army  dumped  radioeettve  ma¬ 
terial  into  Lake  Superior. 

Danford  E.  Anderson,  now  in  hia  early 
70s  ann  retirsd  in  the  Soo.  was  the  skip-  j 
per  of  a  Duhith-baaed  tug  on  May  M.'* 
loot.  Army  records  show  a  secret  shtp- 
ment  of  UO  barrels  was  delivered  to  An- ' 
derson  fbr  dianping. 

Andenoo's  wife.  Gertrude,  was  at  tbe 
dock  with  her  husband,  She  said  they 
were  toM  by  “someone”  that  tbe  barrels 
“contained  stuff  ftum  tbe  atomic  plant 

on  the  St  Paul  Rtver  "  _ 

Mlnnaaota  peitution  control  officials 
said  than  wan  no  nuclear  fadlltiao  in 
the  state  at  that  time.  They  added  they 
have  checked  out  Andatson’s  story  and  . 
have  aa  but  itismiseed  it 
But  JWai  PegRs.  tegionai  director  of ; 
the  PCA  said  be  warns  the  Coepe  to  pick 
up  some  of  ttM  barrels  and  dwek  the 
contents.  He  agrees  with  Michigan  ofB- 


cals  that  to  put  tbe  matter  to  rest  < 
and  for  aU.  tbe  samples  should  be  testedB 
to  determine  their  makeigi. 

Braatt  said  tbe  material  was  put  hdo . 
containee  qf  wood,  paper,  and  metaL  * 
Concrete  was  added  for  ballast 
“That  would  indkate  the  materiaF' 
was  not  radioactive— that  it  was  paefe^ 
in  wood  and  paper.”  Braatz  said,  -  .-iq 
But  Jama  Praehan.  environmeirtal} 
specialist  tor  tbe  dnr  nidj 

that  radiation  from  alpha-  emlttingj 
waste  such  as  plutootum.  would  be' 
stopped  by  wood,  paper  or  oonerete.  dj 
He  added  that  putting  radioactive' 
waste  materials  into  concrete  and 
dumping  them  into  water  was  a  com-| 
mon  method  of  disposal  in  the  early  six-; 
tia.  ^ 


Michigan  offldals  say  they  wfl]  prasS| 
their  Investigation,  and  may  demand^ 
the  federal  governmet  dredge  ig>  one  or^ 
mon  of  tbe  sunken  barrels  so  the  cod4 
tents  can  be  examined  and  analyzed.  8 
Pegon  said  there  are  three  dumping 
sites,  induding  om  in  ihout  SO  feet  of' 
water  off  Knife  River.  Tbe  others  an  at  f 
tbe  iOO  and  200  foot  contour,  be  said. 
"Samptes  should  be  taken  trum  bach 


of  the  sites.’’ Pegon  said.  } 

Col.  Forrest  Gay,  bead  of  the  Engl-j 
oean  office  in  SL  Paul,  said  the  Penta-J 
gott  told  bhn  it  would  not  obfect  to  that,^ 
shKB  the  scrap  metal  ha  baa  dado- .' 
sUiad.  But.  be  addad.  then  ia  w  money 
in  hie  budget  to  salvage  the  bnmte.  | 

The  state  offloa  thtak  that  Stan  the 
Corpa  donpad  the  matariaL  wAant  aw- 
my^  the  state,  the  Cerpa  MiouM 
taodp  tha  samptos  and  cover  the  COM. ' 


Figure  3-2  Nov  1976  Duluth  Herald  article 
In  which  wife  of  Tug  Captain  involved  with  the 
diepoaal  is  quoted  as  having  bean  told  of 
"Stuff  froa  atotoic  plant”  waa  in  barrels. 
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Figure  3 
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Pentagon  explanation 
of  dumping  disputed 


The  military  waste  dumped  into  Lake 
Superior  between  1959  and  1962  consists 
of  ordinary  steel  and  aluminum,  a  Pen¬ 
tagon  spokesperson  said  Friday. 

But.  the  official  explanation  did  not 
satisfy  John  Pegors.  director  of  the  Du¬ 
luth  office,  Minnesota  Pollutioa  Control 
Agency. 

The  metal  scrap  was  left  over  from 
production  of  experimental  artillery 
warheads,  the  PenUgon  spokespcnon 
said,  and  had  been  scored  or  machined 
for  fragmentation  in  a  unique,  secret 
pattern.  It  was  dumped  in  the  take  to 
keep  it  secret. 

The  only  thing  that  is  down  there  in 
those  barrels  is  medium  carbon  steel 
and  maybe  some  aluminum  shavings. " 
he  said.  < 

Between  October.  1959,  and  Sep¬ 
tember.  1962.  six  loads  of  the  scrap,  to¬ 


talling  more  than  350  tons,  were  shipped 
to  Duluth  from  HmieyweiJ.  Inc..  Minnea¬ 
polis.  The  sealed  steel  drums  came 
under  .Military  Police  guard,  were  load¬ 
ed  aboard  Corps  of  Engineers  barges, 
taken  out  onto  the  lake  and  dumped. 

Corps  records  of  that  period  refer  to 
the  material  as  ‘classified”  and  the 
PenUgon  representative  said  that,  at 
the  time,  the  fragmenution  pattern  was 
“very  secret.”  ^t  the  warheads  have 
since  been  used  in  Vietnam  and  have 
been  declassified. 

While  the  work  was  going  on  at  Hon¬ 
eywell.  he  said,  the  only  way  to  dispose 
of  the  secret  scrap  was  either  melting  or 
water  dumping. 

A  Mast  furnace  was  not  availaUe  at 
the  time,  according  to  the  spokesper¬ 
son. 

After  1962.  a  corps  officer  revealed 


eariier  this  month,  the  scrap  was  deliv-  t 
ered  to  U.S.  Steel  Corp.'s  Duluth  works 
to  be  fed  into  the  plant’s  furnaces. 

The  spokesperson  said  he  had  been  un¬ 
able  to  locate  records  of  the  project  but 
learned  the  details  from  an  engmeer  ; 
who  had  worked  on  it.  i 

Pegors  earlier  Friday  had  said  he  : 
wants  the  material  retrieved  and  ana- 
lyied.  j 

"The  question  I  have. "  Pegors  said.  ; 
"is  why  they  went  to  such  extremes  for 
noncontaminant  material'"  ' 

On  hearing  the  military’s  explanation 
later,  he  asked,  "Wasn  t  I'.S.  Steel  in  , 
operatioa  in  1962? " 
iltwaa-Ed.) 

"This  was  the  cheapest  way  to  dispose 
of  itbe  bamls)."  the  Pentagon  spoke-  i 
sperson  had  said.  j 


Flgurn  4-21  Aug  1976  DuluCh*N«va  Tribune 
article  explaining  content  of  barrels. 
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Figure  4 
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No  radioactive  ] 
leaching  of  ^ 

barrels  found  • 

GeiSH-  counter  tests  indicete  there  is' 
apparently  no  radionctlve  materUi  tat' 
tbs  1.400  tianeis  of  rtsssifled  defense’ 
waste  dumped  into  Lake  Superior  ba>1 
tween  1980  and  ion. 

A  report  Kri^y  from  the  Envinn-  ! 
mental  Reoearch  Laterauity.  Duluth.  \ 
said  there  was  no  radioactive  i— r4tii.g ' 
in  the  area  sampied  last  week  by  tte 
U  S.  Army  Corps  of  Eagtneers. 

Technicians  are  still  working  on  water 
samplei  taken  from  near  the  area  where 
several  barrels  were  lound  last  Satur¬ 
day.  David  Yoiak.  deputy  direclor  of  the 
laboralory.  said,  and  resuiu  will  be. 
compMed  next  week. 

The  geiger  counter  tetts  are  not  con¬ 
clusive  You*  said,  but  it  IS  unlikely  ra* 
dioac^ve  material  eclsu  since  records 
show  several  barrels  were  opened  in  the 
dumping  to  make  them  sink  more  quick¬ 
ly 

If  there  had  baas  be  pointad  out,' 
Isartilng  would  be  occurrlBg  oow  and 
wculd  have  bei  datecirt. 

Ibe  lahomlaiy  wfflaad  M  rmutts  to 
tho  oorps  ad  will  roeapgBnl  that  ow 
or  aaore  beneis  be  bated  to  the  aurfae 
tar  fUrtartaang. 


Flfurn  S  •  11  One  1976  Duluth-Nnvs  Tribune 
artleln  seating  that  aavnral  barrels  ware  found. 
No  location  givan. 
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Figure  6,  Peg*  1  - 
aeereh  by  COE  &  Or 
#1  McQued*  Rd  Site 
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Dec.  1976  Survey  Notea  froa  NegnetoMter 
Johnaon  U  of  M.  Berrela  found  neer 
In  1990. 
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Figure  6,  Page  4  -  Dec.  1976  Survey  Notes  froa  Nagnecoaeter 
search  by  COE  &  Dr.  Johnson  U  of  H. 
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Figur*  6,  P«s«  6  -  D€c.  1976  Surv*y  Not*«  fro«  IUgMtoitet«r 


••«reh  by  COI  &  Dr.  Johnson  U  of  M. 
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Figure  7 
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Figure  11  -  Search  Area  and  Sidescan  Encountered 
"Targata*.  OcCobar  1990. 


Lake  Superior  ClasslCled  Scrap  Dlspos 
DERP  FUDS  Project  No.  E05MN025501 


12  •  L«k«  Bottoa  Irrcgularici** 

3'5  ft.  eirelcs  at  regular  intervals  in  Grid  A 


Lake  Superior  Claaaified  Scrap  Disposal 
on?  FUDS  Project  No.  B05NN025501 

Figure 
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Flgur*  16 


DATE 


suBjea 


s«pt*  I6,  I960 
Tor  Long 
Inrin  DanlhaLnar 


COPIES  TO:  CaO’t**  DO'S! 

Mainik 


Die  Cast  '  Confidential  Scrap 


Id 


'are  V<te 


1  Large  Crate 

90:f 

015# 

1  Large  Crate 

lO?-? 

602# 

1  Largo  Crate 

105# 

hllj 

6  Small  Cratao 

166* 

L2  Small  Cratc3 

l'/£CrV 

1  Papar  aarroi 

36^ 

3C0# 

1  Steel  2arral 

a2if 

32w 

1  Steal  2crrol 

li2.J 

265# 

1  Steel  San-al 

hm 

273# 

1  Steel  Banal 

h2’J 

2h:>i 

1  Steel  J.irrel 

1 . 

1  Steel  San'ol 

Iti 

liSoft* 

1  Steel  barrel 

5CC# 

1  Steel  Sarrel 

5iC¥ 

1  Steel  Barrel 

LZr 

hSfi* 

1  Steel  Barrel 

hl(X9 

1  Steel  Sarrel 

1  Steel  Sarrel 

aS54' 

1  Steel  Barrel 

::6C^ 

1  Steel  Barrel 

aVf 

jpir 

1  Stool  Barrel 

iuj 

jh'Ulf 

1  Steel  Barrel 

hZif 

i67K 

1  Steel  jarrsl 

66"? 

1  Steel  Barral 

•  ;2,# 

316# 

1  Steel  Barrel 

uztf 

:0i^ir 

1  Steal  SazTol 

’.r** 

1  Steel  Barrel 

•• 

1  Steel  Sarrol 

U6li^ 

1  .Stacl  3a*'rox 

M? 

1473# 

1  Steel  Serrel 

k2‘f 

302# 

1  Steel  Sorrel 

lil'/ 

398# 

1  Steel  Borrel 

757# 

1  Steel  B-irral 

1*24 

625# 

1  Steel  Barrel 

1*65# 

1.  Star?.  Sanel 

V2 ' 

LIP# 

--  > 


Figure  17  •  Hiatorical  Shipping  leg  1960. 
Eapty  and  loaded  weli^ca  dlaplayed. 
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i-.iM  Superior  Claes  If  led  Scrap  Disposal 
on?  FODS  Project  Ho.  E05MN02S501 

Figure  17 


Dt«  Cut  •  ConfidaBtlAl  Scrap 


I  Steal  Baml 
1  Steal  Bnrel 
1  Steel  Bural 
1  Steel  Bari«l 
1  Steel  Barrel 
1  Steel  Barrel 
1  Steel  Barrel 
1  Steel  Barrel 
1  Steel  Barrel 
1  Steel  Barrel 
1  Steel  Berral 
1  Steel  Barrel 
1  Steel  Barrel 
1  Steel  Oerrel 
1  Steel  Barrel 
1  Steel  Barrel 
1  Pqmt  Barrel 
1  Steel  Tab 
1  Steal  Tab 
1  Steel  Tab 
1  Steel  Tab 
1  Steel  Tab 
1  Steel  Tab 
1  Steel  Tab 


TOTAL 


Tare  Wt* 

Rat,  Ht. 

b2# 

Ii78# 

h20 

$920 

U2# 

1x290 

1,2# 

2600 

1,2# 

3560 

U20 

31x1x0 

1x20 

278# 

k20 

3730 

U20 

31x20 

1x20 

3190 

1x20 

2770 

1x20 

$1S0 

1x20 

363# 

1x20 

U2Q# 

1x20 

1x060 

1x20 

1x000 

38# 

2500 

11x60 

6560 

lii3# 

6720 

11x80 

6000 

11x60 

1112# 

11x80 

916# 

11x80 

1206# 

11x80 

91x00 

171x60 

13121x0 

3728# 

31973# 

TMa  is  tba  total  ae  of  Septo  16th  and  wa  eontinie  to 
eoenanlate  appralBately  200#  pw  dajo 


Lake  Superior  Clesilfled  Scrap  Dlaposal 
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Figure  17 


B.  Vanes  Open 


Figure  18  -  BLU-3  Anti-Personnel  Grenade. 

Timing  and  safety  device  located  in  top  section  of 
assembly.  Photo  from;  Anti-Personnel  Weapons. 

Stockholm  International  Peace  Reasearch  Institute,  1978 
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Figure  18 
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Alliant  Techsvstems  Inc.  Telephone  612  93S-2000 
Twin  Cities  Arsenal 

11  March  1991  New  Bnghton,  Minnesota  55112 

Mr.  Bob  Dempsey 

U.  S.  Army  Corp  Of  Engineers 

St.  Paul  District 

U.  S.  Post  Office  and  Custom  House 
St.  Paul,  MN  55101 

Dear  Bob: 


I  showed  some  of  our  senior  Marketing  staff  the  parts  from  Lake  Superior  and 
they  have  identified  them  as  the  Safety  and  Arming  assemblies  from  the  BLU-3 
and  BLU-4  grenades  made  by  Honeywell  in  the  early  1960's.  The  programs  were 
classified.  I  am  still  trying  to  locate  any  paperwork  that  may  exist  on  the 
programs  but  it  does  not  appear  that  I  will  find  any. 

I  have  enclosed  a  copy  of  our  laboratory  report  regarding  the  attempts  to 
function  the  detonators  in  these  parts.  The  conclusion  of  the  report  is  that 
the  detonators  are  not  explosively  sensitive.  However,  since  only  a  few 
detonators  were  tested,  I  would  still  advise  the  use  of  caution  when  handling 
the  parts  with  detonators.  After  being  under  water  for  thirty  years,  the 
detonators  are  likely  to  vary  in  their  explosive  sensitivity,  and  the  samples 
that  were  tested  may  not  be  the  least  sensitive  of  those  recovered.  The 
parts  with  detonators  can  be  identified  by  the  green  or  red  dot  in  the  center 
of  the  part.  One  side  of  the  dot  will  be  green  and  the  other  red.  Again, 
please  handle  these  parts  with  care. 

I  have  also  included  copies  of  the  correspondence  between  the  Nuclear 
Regulatory  Commission  and  Honeywell  regarding  the  allegation  that  the  barrels 
contained  radioactive  material.  The  bottom  line  here  is  that  the  NRC  has 
closed  the  matter.  If  you  have  any  questions,  please  call  me. 

Again,  if  I  can  be  of  further  assistance,  please  contact  me. 

Sincerely, 


ALLIANT  TECHSYSTEMS,  INC. 

James  R.  Persoon.  PhD 


James  R.  Persoon,  PhO 

Corporate  Director,  Environmental  Management 


cc:C.  Meier 
A.  Davidson 

S.  Eich 

T.  Montag 


Figure  19  •  Allient  Techeyeteme  idantiflcetlon  of  recovered  perte. 
See  Figure  20  for  results  of  detonation  tests. 
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Figure  19 


ALLIANT  TECHSYSTEMS  Interoffice  Correspondence 
DSG/NB1 03 

PRODUCT  EVALUATION 


Date:  8  MARCH  1991 
Subj:  EXPLOSIVE  SENSITIVITY 
To:  J.  PERSOON 


On  3/8/91 ,  I  conducted  an  explosive  sensitivity  per  instructions  given  below.  The  detonators 
tested  from  the  Lake  Superior  material,  were  not  explosiviy  sensitive. 

DROP  TEST 

Place  detonator  with  red  side  up. 

Mount  firing  pin  and  drop  a  weight  to  equal  3/4  inch  ounce  on  firing  pin. 

A  seven  gram  weight  was  dropped  on  the  firing  pin  from  a  height  of  3  inches. 

Result-No  function 

Repeat  procedure  above,  but  increase  drop  weight  to  equal  4  to  5  inch  ounce. 

A  3/4  ounce  weight  was  dropped  on  firing  pin  from  a  height  of  six  inches,  which  equals  4.5  inch 
ounces. 

Result-No  function. 

Attempt  to  detonate  explosiviy  using  Ml  00  detonator  as  an  iniator. 

An  M100  detonator  was  functioned  eiectdcally  so  that  the  output  end  of  the  Ml  00  detonator  would 
impact  the  red  side  of  the  Lake  Superior  detonator. 

Resuit-Like  Superior  detonator  did  not  function. 


Figure  20  -  Detonetion  testing  of  recovered  scrap  esseablies. 


Lake  Superior  Classified  Scrap  Disposal 
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Figure  20 


PHOTOGRAPHS 


PHOTO  #1  -  Survey  Boat  - 
"David  Boyd*  Operated  by 
Duluth  Area  Office  of  the 
Detroit  District  COE. 


PHOTO  #  2  -  Two  Man  sub¬ 
mersible  "Lake  Diver"  Based 
in  Elvira,  New  York. 


PHOTO #3 -Tug  "Lake 
Superior*  and  Crane  Barge 
"Markus*.  Operated  by 
Duluth  Area  Office  of  the 
Detroit  District. 


PH0T0»7  - Side  Scan 
readout  of  confirmed  barrel 
/rte.  When  the  course  and 
location  of  the  vessel  nearly 
matr^ed  the  barrel  group, 
range  of  the  side  scan  was 
halved.  A  noticeable  im¬ 
provement  in  image  then 
occured  on  the  right  side  of 
the  readout.  Approximately 
65  -  70  targets"  clearly 
graphed. 
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PHOTO  #  9  -  Protective 
overpack  salvage  drums. 
Recovered  barrels  were  placed 
in  these  containers  before 
being  raised  to  die  surface  for 
recovery. 


HOTOflO-EPARe- 
motely  Operated  Vehicle 
(ROV)-  Television  Camera 
in  clear  hemisphere,  revolv¬ 
ing  sonar  unit  mounted 
below  camera. 


PHOTO  #  12  -  Television 
monitor  of  ROV  inspecting 
’''arrel  concrete  end  at  170 
ibet  depth. 


PHOTO  #  13  -  Remote 
rrel  clamp.  Three 
point  grab  adjusted  by 
hand  from  the  surface 
while  monitoring  posi¬ 
tion  on  Video  camera 
(not  shown). 


PHOTO  #  15  -  Crane  abroad 
CB  'Markus*  lifting  first  bamei 
from  Lake  Superior  ni 
overpack  barrel.  Concrete 
of  barrel  can  be  ob¬ 
served. 


PHOTO  #16  -  MPCA  official 
Robert  Cross  removing 
tamper  seal  from  overpack 
for  opening. 


PHOTO  #  17  -  View  from 
Backhoe  window  of  first  barrel 
opened  by  OHM  Corp.  Box 
firmly  embedded  in  concrete 
can  be  seen  at  right  side  of 
debris.  Large  concrete  end 
sections  support  affidavits 
prepared  in  1976  which  stated 
that  concrete  was  poured  in 
both  the  bottom  and  top  of 
each  barrel  for  additional 
ballast. 


PHOTO  #  18  -  Tissue  packed 
gear  mechanisms  packed  in 
first  barrel  opened.  Missing 
gears  and  loose  springs  can  be 
easily  observed. 


hrtOTO  #21  -  Recovered 
box  with  Minneapolis- 
Honeywell  (MH)  marking. 
Note  Content:  Scrap  Assem¬ 
blies  and  Confidential  classi¬ 
fication  markings.  Material 
has  since  been  declassified. 


PHOTO  #22 -Recovered 
parts  from  Ban'el  #2.  Gear 
assemblies  in  Photo  #18  can 
be  seen  in  upper  right  base  of 
recovered  parts  from  second 
barrel.  Word  "INERT"  is  also 
stamped  in  this  part. 


PHOTO  #  23  -Interior  section 
of  barrel  sawn  off  Barrel  #2. 
Corr(»ion  holes  typical  of 
both  recovered  barrels  are  ki 
lower  right  comer. 
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PHOTO  #24  -  Mr.  Ken 
Gardner  preparing  for  daily 
press  briefing  in  Duluth  Area 
Museum. 


\ 


PHOTO  #25  -  Participants  in 
barrel  locating  efforts  between 
October  10-16, 1990. 


PHOTO  #  26  -  Lake  Superior 
sunrise  at  Duluth  Harbor 
canal,  October  12, 1990. 
Calm  water  conditions  were 
encountered  for  the  entire 
effort. 
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APPENDIX  A 


FINAL  REPORT 


ON 

CLASSIFIED  SCRAP  IN  LAKE  SUPERIOR 
8  July  1977 


HQ,  US  ARMY  ARMAMENT  MATERIEL  READINESS  COMAND 
ROCK  ISLAND,  ILLINOIS  61201 
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FiiiAi  ('.c;>ort  o::  Classifiei  Sera;'  in  Lake  Su;'erior 


liT-.c  fi^perior  Area  Office 
&e.  !‘aul  Liscrict  llnf:ir.ecr 
Canal  Park 

Uiiluth,  Minnesota  S5R02 


1.  Inclusei  is  a  copy  of  the  final  report  on  the  investigation  into  the 
iiittcr  of  the  dx:pin.  of  elassifioH  aetal  scrap  into  Lake  Sui>erior.  Tl\e 
rr-iort  is  the  Amy's  position  on  the  subject  and  has  been  authorixed  for 
, 11c  release. 

A  liritc  l  n'CitcT  of  copies  caii  be  produced  at  t;;is  heaJquartf:rs  for 
i!;tcre5t-.J  jiarties;  however,  to  cover  reprO'Jnction  costs,  a  515  char.re 
^ir;  a  lv«i;cc)  is  required  for  eac  :  aJjitional  copy.  Copies  of  the  report 
•avc  hecM  provided  to  the  uuluth  and  Minneapolis  Public  Libraries. 
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Final  Report  on  Classified  Scrap  in  Lake  Superior 


BACKGROUND 


During  the  1959-62  tinefrane,  the  US  Army  dumped  some  1,437  barrels  into 
Lake  Superior.  Recent  rumors  that  the  contents  of  the  55  gallon  barrels 
Mere  r.'.dioactive  have  caused  much  public  concern.  News  media  coverage 
(Appendix  A)  and  citizen  inquiries  have  resulted  in  Governmental  requests 
(Appendix  B)  to  prove  that  the  dumped  material  is  not  harmful.  The  St. 

Paul  District  Corps  of  Engineers  has  tried  to  assure  all  interested  parties 
that  the  material  dumped  was  scrap  metal  from  classified  munitions  production. 
Concern  is  such  that  hard  evidence  on  the  barrel  content  is  needed.  The 
action  to  resolve  the  issue  was  given  to  HQ,  ARRCOM.  CPT  James  R.  Hager, 
DRSAR-ISC,  was  appointed  the  investigating  officer. 

Twin  Cities  Army  Ammunition  Plant  (TCAAP),  formerly  Twin  Cities  Ordnance 
Plant,  is  under  the  jurisdiction  of  HO,  ARRCCM.  TCAAP  is  a  Government- 
owned,  contractor-operated  military  industrial  installation  located  ap¬ 
proximately  13  miles  north  of  Minneapolis  -  St.  Paul,  Minnesota.  The 
prime  contractor  at  the  plant  is  Federal  Cartridge  Corporation  with  Honey¬ 
well.  Inc.  (Minneapolis  Honeywell  Regulator  Company  during  the  timeframe 
under  study)  as  a  tenant  activity.  Honeywell  has  occupied  Buildings  103 
and  502  on  the  installation  since  the  1950's.  Their  mission,  then  and  now, 
in  Building  103  is  the  assembly  of  fuzes  and  the  fabrication  of  ferrous 
and  non-ferrous  metal  parts  with  turning,  stamping  and  casting  operations 
accomplished  in  Building  502. 

IN\'ESTICATIVE  METHODOLOGY 


The  procedure  for  determining  the  content  of  the  barrels  was  to  obtain 
copies  of  the  manufacturing  contracts  and  specifications  and  to  obtain 
sworn  statements  from  knowledgeable  personnel.  The  Records  Retention 
Center  in  St.  Ixmis,  MO  was  visited  and  contract  documents  obtained. 
Technical  specifications  of  the  material  dumped  were  obtained  from  vari¬ 
ous  Army  organizations.  Sworn  affidavits  were  obtained  from  as  many  per¬ 
sons  as  possible  who  had  firsthand  knowledge  or  had  participated  in  the 
disposal  action. 

INVESTIGATIVE  FINDINGS 


The  investigative  findings  are  in  Appendix  C.  Item  C-1,  dated  25  Aug  59, 
contains  a  list  of  special  purpose  equipment  used  in  kiilding  502.  None 
of  this  special  equipment  is  for  handling  or  processing  radioactive  ma¬ 
terial.  Additionally,  the  statements  (C-2  and  C-3  respectively)  of  Mr. 

A1  Ruby,  a  Honeywell  employee  who  helped  pour  the  concrete  caps  on  the 
barrels,  and  MAJ  Milton  Rothman,  the  Army's  contract  administrator, 
testify  that  the  material  was  not  handled  in  any  special  manner  as  would 
be  required  with  radioactive  material.  Furtherswre,  Mr.  Larry  Eller, 


Honeywell's  Public  Relations  Director,  stated  that  Honeywell  was  not 
working  with  any  radioactive  material  on  any  project  during  the  time* 
frame  involved.  In  support  of  all  of  this  evidence,  the  water  sample 
analysis,  C-6,  taken  on  4  Dec  76  from  the  lake  surface  in  the  vicinity 
of  a  suspected  dump  site  shows  no  difference  between  water  samples  taken 
near  the  bottom  of  the  lake  and  at  a  surface  point  up-current.  In  fact, 
there  was  no  detectable  difference  in  general  water  quality  among  the 
sTuiple  points. 


The  Biaterial  that  was  dumped  into  Lake  Superior  was  metal  scrap  produced 
under  Contract  DA-11-022-ORO-3019  and  associated  contracts.  The  items  pro 
duced  under  this  contract,  dated  15  Dec  59,  are  listed  in  C-8.  Manufac¬ 
ture  of  the  top  and  base  section  assembly  for  the  M32  Grenade  and  the 
succeeding  family  of  grenades  -  notably  the  M40  -  produced  the  majority 
of  the  scrap.  The  M40  Grenade  differed  from  the  M32  in  diameter  only 
and  its  metallic  composition  was  identical  (verified  in  C-9).  The  metal¬ 
lic  specifications  for  the  M40  are  listed  as  aluminum  and  steel  (C-10 
through  C-12). 


Mr.  John  G.  Heren  (C-13)  states  that  the  scrap  was  disposed  of  by  dump¬ 
ing  in  Lake  Superior  because  there  were  no  smelting  facilities  cleared 
to  handle  classified  material  and  that  the  volume  of  scrap  produced  was 
too  large  to  store  and  safeguard.  Appendices  C-15  through  C-23,  dated 
Sep  and  Oct  59,  show  that  alternate  methods  of  disposal  were  being  sought. 
These  records  also  verify  that  the  scrap  was  produced  under  Contract  3019 
in  Building  502  and  that  dumping  was  necessary  due  to  the  large  accumula* 
tion  of  scrap  material  and  the  delay  in  arriving  at  another  disposal  meth.. 
The  alternate  method  of  disposal  finally  adopted  was  melting  the  scrap  in 
the  US  Steel  Corporation  furnaces  in  Duluth.  This  was  verified  by  Mr. 
Dennis  Nylen  of  that  corporation. 

The  documents  inclosed  clearly  show  that,  except  for  no  more  than  six 
barrels,  the  material  dumped  into  Lake  Superior  was  classified  aluminum 
and  steel  scrap.  This  residue  from  grenade  production  is  non-nuclear,  non 
toxic,  and  non-hazardous.  The  material  was  dumped  into  Lake  Superior  be¬ 
cause  that  was  the  most  economical  and  secure  disposal  method  available 
at  the  time.  The  six  barrels  that  were  not  loaded  in  Building  502  came 
from  the  Honeywell  Hopkins  Plant  and  contain,  to  the  best  recollection  of 
those  interviewed,  fiberglass  t^e  ii^egnated  with  lithium  chloride, 
potassium  chloride,  baritmi  chromate,  calcium  chromate,  and  zirconiiai. 

This  material  was  the  scrap  from  a  thermal  battery  us^  on  a  time  fuze. 

No  reason  has  been  found  for  their  inclusion  in  the  Lake  Superior  dtiaps. 
However,  the  composition  of  the  salt  mix  impregnated  on  the  tapes  was 
classified.  While  the  data  collected  on  the  six  barrels  is  not  conclusive 
there  is  no  reason  to  believe  they  contained  anything  other  than  what  has 
been  testified.  These  barrels  had  holes  in  tbam  to  insure  their  sinking 
and  have  had  constant  exposure  to  the  water  since  1959.  In  order  to 
evaluate  the  potential  impact  on  water  quality  of  these  barrels,  a  worst 
case  situation  was  presented  to  the  IIS  Army  Environmental  Hygiene  Agency. 
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Their  evaluation  is  at  C-24,  which  concludes  that  this  disposal  action 
will  have  a  negligible  effect  on  Lake  Superior. 

RECOVERY  ACTIONS 


With  the  melting  of  winter  ice  on  Lake  Superior,  HO,  ARRCOM  initiated 
action  to  exhume  a  barrel  for  content  analysis.  On  21  May  77,  Patrol 
Squadron  VP  4046,  an  antisubmarine  unit  located  at  NAS  Glenview,  Illinois, 
flew  over  Lake  Superior.  Using  sophisticated  detection  equipment,  the 
patrol  was  unable  to  verify  barrel  location. 

On  7  Jun  77,  the  86th  Engineer  Detachment  (Diving)  set  up  diving  equipment 
aboard  the  "Coleman",  US  Army  Corps*  derrick  boat.  The  "Coleman"  anchored 
at  the  suspected  dump  site  and  diving  apparatus  was  checked  out.  An  under¬ 
water  television  camera  was  used  to  scan  the  dump  site  130  feet  below.  No 
visual  contact  was  made  within  the  area  scanned  from  the  perimeter  of  the 
"Coleman".  Photographs  of  the  diving  team  and  apparatus  are  in  Appendix  D. 

On  8  Jun  77,  the  "Coleman"  again  set  anchor  over  the  suspected  dump  site. 
The  underwater  camera  was  used  to  scan  the  bottom.  The  diving  crew  made 
six  dives  during  the  day.  Divers  were  in  water  ranging  from  120  td* 133 
feet.  An  underwater  SONAR  device  was  used  by  the  divers  without  success. 
Divers  observed  narks  or  "tracks"  in  the  3-inch  thick  silt  which  possibly 
could  be  attributed  to  barrels  that  were  pushed  by  lake  currents  into 
deeper  water. 

On  9  Jun  77,  the  "Coleman"  ancfiofi^  west  of  the  previous  search  area. 

The  search  routine  was  repeated  without  success.  When  it  became  apparent 
that  barrels  might  not  be  in  the  immediate  search  area,  COL  Gay,  St.  Paul 
District  Engineer,  arranged  for  Or.  Thomas  Johnson,  an  expert  in  underwater 
detection  from  the  University  of  Minnesota,  to  bring  his  equipment  from 
Minneapolis.  Dr.  Johnson  had  located  the  suspected  site  several  amnths 
earlier. 

On  10  Jun  77,  the  tugboat,  "Duluth",  carried  Dr.  Johnson  to  the  suspected 
dump  site.  Using  his  equipment.  Dr.  Johnson  attempted  to  relocate  barrels 
in  the  vicinity  of  his  previous  find.  The  area  that  provided  the  strongest 
indication  of  barrels  below  on  Dr.  Johnson's  equipment  was  searched  via 
the  underwater  camera  with  negative  results,  ^arch  operations  of  this 
nature  continued  until  rough  water  caused  the  search  equipment  to  give 
faulty  results.  By  that  tine,  it  was  apparent  that  the  suspected  dump 
area  was  void  of  barrels.  Because  no  other  suspected  barrel  dusqi  site 
was  known  and  search  costs  were  14000  per  day,  not  including  Government 
personnel  salaries,  further  search  efforts  were  called  off  at  1500  hours. 

MEDIA  COORDINATION 


A  public  affairs  desk  was  established  at  Duluth  by  Mr.  Peter  Copeland, 
Chief  of  ARRCOM  Public  Affairs  Office,  to  coordinate  with  the  news  media. 
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All  information  pertaining  to  the  recovery  effort  was  handled  through 
this  centralized  office.  As  a  result  of  earlier  press  releases  (Appendix 
E,  E*1  and  F.*2),  the  following  media  representatives  were  on  hand  to  ob¬ 
serve  the  operation: 

(1)  Pioneer  Press,  St.  Paul,  MN 

(2)  Duluth  Herald  News  Tribune 

(3)  Associated  Press,  St.  Paul 

(4)  United  Press  International,  MN 

(5)  WCCD-1V  (ABC  affiliate).  St.  Paul 

(6)  KMSP-TV  (CBS  affiliate).  MN 

(7)  KSTP-TV  (NBC  affiliate),  St.  Paul 

(8)  KDAC-IV,  Duluth 

(9)  KDAC-AM/FM,  Duluth 

(10)  WDXD-TV,  Duluth 

(11)  KBJR-1V.  Duluth 

On  8  Jun  77,  the  first  day  of  diving,  the  press  boarded  the  tugboat  "Lake 
Superior"  and  were  briefed  on  the  search  operation  by  COL  Nilliam  Green, 
Chief  of  Staff,  IK),  ARRCOM.  Photographs  are  provided  in  Appendix  F.  The 
press  observed  the  diving  attempts  and  talked  to  crew  members  for  approxi¬ 
mately  four  hours  before  returning  to  Duluth  to  file  their  stories.  This 
was  repeated  the  following  day  as  the  area  of  search  was  moved  from  the 
original  marker  buoy.  Mr.  Copeland  remained  In  Duluth  to  handle  press  in¬ 
quiries  while  maintaining  close  radio  contact  with  COL  Green. 

On  the  third  day,  10  Jun  77,  the  press  did  not  depart  with  the  search 
team,  but  waited  at  Duluth.  The  media  was  advised  of  the  arrival  of 
Dr.  Johnson.  A  press  release  (Appendix  G,  G-1)  was  prepared  to  cover  the 
possible  termination  of  the  search  effort.  It  was  given  to  media  in  at¬ 
tendance  upon  COL  Green's  return  to  the  OCE  Duluth  Area  Office  at  1600 
hours.  COL  Green  held  a  press  conference  based  upon  the  release  and  a 
question  and  answer  session  followed. 

Media  publications  received  during  the  search  effort  are  contained  in 
Appendix  G  (G-2  through  G-9).  Additionally,  three  articles  (G-10  through 
C-12)  appeared  after  the  search  was  terminated.  Copies  of  additional  news 
items  will  be  forwarded  as  appropriate. 

CONCLUSIONS 

1.  Suspected  dump  site  does  not  contain  barrels. 

2.  No  barrel  duaip  site  locations  are  known  at  this  time. 

3.  To  continue  search  operations  without  a  starting  point  would  be 
counterproductive,  eapeeially  at  $4000  per  day. 
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4.  Contents  of  the  barrels  have  never  had  a  significant  toxic  effect 
of  any  nature  —  cheitical,  physical,  or  radiological  —  upon  the  water  and 
biological  life  of  Lake  Superior. 

5.  Contents  of  the  barrels  have  conclusively  been  established  and 
are/were  of  no  environmental  consequence. 

6.  Press  relations  during  the  search  operation  were  excellent,  and 
the  media  was  kept  fully  informed  of  all  search  details. 

7.  Reporting  of  events  in  printed  and  electronic  media  were  fair 
and  accurate. 

8.  The  efforts  made  to  resolve  the  barrel  controversy  outweigh  the 
adverse  public  reaction  generated  »dien  the  matter  was  initially  brousht 
to  light. 

RECQWENDATIWS 


1.  Discontinue  the  barrel  search. 

2.  Provide  copies  of  this  report  to  interested  parties. 

3.  Place  this  report  in  the  Army's  permanent  records. 
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Jaini‘<  K.  Itraalx,  luiltlir  .-itr.airs  rtin'r  (ur 
Ihr  (Wiw’  SI.  I’aw!  Hivirirl.  savr*  ihi- 
Army’*!  «i|iy  inh'lil  liavj*  Ihtm  IusI  m  a 
St  laaiis  u  ari'li<Hi-;r  lirr  in 


LalzQ  Suponsr’G 
myctery  tjGrrsJG 

For  the  just  nine  yc.nr*.  minnw#.  brook 
trMt.  and  other  species  of  fi.ih  swim¬ 
ming  in  !.ake  Superior  around  niiliilti, 
Minn.,  have  sitown  erratic  spawning 
paitern.s.  unusual  sensitivities  to  copper, 
respiratory  HiHiculties.  and  other  abnor¬ 
malities.  Several  hundred  feet  below  the 


Without  the  riintrart,  n»  one  t-.an 
prove  that  llu*  liarreLs  .'ill  rnniain  the 
same  siilKt.'inres.  ‘"ro  In*  :ilh.iilulrlv  muc, 
all  the  barrels  wniihl  h.nve  to  U-  rai-^cil 
■ml  iipened."  warns  .1  David  Ytuini. 
deputy  direetiir  of  the  ni'A  l:il>.  “The  t  ost 
of  raisinu  all  the  harnds  wutihi  Ite 
astronomical,  and  I’m  not  even  sure  that 
it’s  leehnieaily  or  humanly  possilde," 
counters  Hraatz,  who  ailils  that  the  cost 
of  r.'.isinc  even  one  or  two  drums  would 
he  la0.liU(). 

A  'dumb'  mevo.  Braatz  is  convinced  that 
the  is.suv  if  beinfr  overblow-n  — two  Ou- 


fish,  more  than  1,400  ronerete-sealed  luth  newspapers  and  the  5/.  Pnul 
metal  barrels  containing  waste  from  a  Ditputek  ran  sizable  stories  on  the  situa- 
classif.ed  project  at  I fon^yatTll  Inc.  have  tion  last  month— but  neither  he  nor 
been  (quietly  rusting  away  ever  since  the  anyone  at  Honeywell  can  exjjiain  why 
Army  Corps  of  Enirineers 
dumped  them  there*  be¬ 
tween  1959  and  1962. 

Althoueh  a  Honeywell 
spokesman  swears  that 
the  barrels  contain  noth¬ 
ing  more  than  “scrap 
metal,  which  is  low- 
carboc  steel  cast  into  a 
zinc  alloy."  Minnesota  of¬ 
ficials  fear  a  more  sinis¬ 
ter  connection  between 
the  barrels*  contents  and 
the  fish’s  plight 

The  issue  reached  a 
head  a  few  weeks  ago 
when  Donald  I.  Mount 
director  of  the  Environ- 
mcnul  Protection  Agen¬ 
t's  rastarch  laboratory 
in  Duluth,  released  the 
results  of  tesa  on  water 
samples  taken  from  the 
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lake  in  December.  Al-  *Wlrtb . . .  Henejnna?.  . .  Var-gr  tunnf!' 

though  he  admitted  that  - : — 


the  tests  do  not  disprove  Honeywell’s 
eontendon,  he  also  empfcasizad  that  they 
“don't  prere  that  the  barrels  don’t 
eeataia  ra^ooctivt  material,  just  that 
radooetive  material  it  not  leakiqg  out  of 
tbem^^  suffieitat  ameunU  to  bs 

Lest  raoerde.  The  Ulnneeou  Pollution 
Control  Agency  wants  mors  proof  of 
haimfessness— speeificaUy.  the  miginai 
OMrtnei  for  the  proiea.  which  would 
contain  the  metallurgiral  specifientiona 
“If  the  Corps  doesn't  locate  the  rontraei 
during  the  winter.“  says  I^oitis  J.  Breim- 
hurst,  the  KA’t  water  quality  director. 
*Ve  may  ask  them  to  raise  e  barrel,  or  a 
few  barrels  in  the  spring.’’ 

Soth  producing  the  contract  and 
raising  the  baircie  may  he  easier  said 
than  dene.  The  lluneywell  project 
ineolved  wnrk  no  artillrry  shell  caeiags 
tad  antipcTihinnel  fragmaiaiion  dc- 
eiceo.  hui  hrcnwi  it  was  daasifiod.  the 


the  Corps  would  dump  senp  metal  ia 
the  first  place.  After  1962.  scrap  from 
the  project  was  melted  down  in  a  Duluth 
stasi  aaill.  and  Braatz  says  tks:  he  doss 
net  know  why  it  was  net  all  disposed  of 
that  sray.  “It  was  dumb  to  put  the 
bsmis  in  Lake  Superior,"  he  admits. 

Hie  CPA’s  Mount  igrtes  that  the 
public  may  be  reacting  too  strongty  to 
the  tssue.  “I  think  it’s  the  seerec)-  of  the 
whole  affair  that’s  caused  public  eon- 
eaii.“  he  says.  Mount  notes  that  his 
laboiatory  analysed  waur  samples  for 
several  potentially  harmful  metals,  for 
opganie  pollutants,  and  for  radioactivity, 
yet  tnnwd  up  nothing.  Still,  even  he  is 
not  content  to  leave  the  hari^— ami  the 
Corps— in  peace.  While  the  Corps 
Marchea  for  lie  doeuments,  he  says, 
“we’re  going  <d  keep  a  rinse  watch  on  Uie 
water,  and  well  immediately,  eheirk 
water  samples  when  we  sec  sny 
ehaagen.”.  • 
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Mlchif^u  cfuct2}8,  acting  on  tfie 
aosub.<it*.n:ia(cd  story  of  a  retired 
tug.^a-:t  :!ur?sr,  vraut  the  ficdsral 
B»vtni.T?itt  to  find  evt  erscUy  wb?t 
wu  co:u9:n:d  i.i  more  Uisn  1,403 
aeelcd't.niTc.'s  iSc  Army  dvmpad 
seo’cUy  into  Lake  Suparis«r  14  years 
0(0. 

;  AUhoush  they  hare  no  hard 
evidence,  state  officials  are 
following  up  a  rumor  that  tha 
barrels,  in  1C3  to  330  (eetjof  wsssr 
nev  tlie  IXihttb  shoreline,  might 
contain  radioactive  waste 
tnstcrials. 

'■  n>c  Army  Corps  of  Engiceerstsld 
Mooday  tke*Earrels  boU  rlssaifisd, 
jionrndiosetivo  screp  mclsl, 
pradttccil  durir;;  ttj  u^xUietu*  o! 
secret  vrc;:ps:!<  u  ed  ia  Viet  Kam. 
The  corps  r.U.'stils  there  rcre  1,437 
containers  damped  fcstweea  1S39 
sodlfCL  *  ' 

The  dampir^;  was  broor.hl  to  state 
sttention  by  Mnrilyn  Uun-Mof  Ssutt 
ate.  Unrio,  who  ntkcU  C«iKir(i.witt 
•C  Natural  neseerses  ITirecter 
newsrd  Tanner  dnrin<;  a  MarqncUe 
mteliiii!  if  he  had  hom'd  a  stscy  that 
•  the  Army  dompea  radledwtive 
nuderia!  into  I.Ce  Superkw, 

I*  Daitford.E.  Andersen,  now  in  h|i 
'early  TOs  md  i  eurc.1  iu  t*  o  See,  was 
the  skhnirr  of  a  njiiilt«4::.'cd  I;*;*  an 
May  Si,  ly£l.  Arioy  rn.i<n'e  flMw  f 
secret  siMinn-nt  of  ltd  L-  irrtls  wns 

aS.ei...»«,S  0.  •«.  *  .  m9»  •  ••  •  .•  ••••••••  e 


Anderson's  wife,  Gsrtrude,  wss  at 
the  dod:  with  her  IrjsbAnd.  She  raid 
d’.ey  were  told  by  “senmne"  Uut 
t};e  barreis  "contiined  rtalf  from 
the  aicailc  plant  scar  St.  PauL" 

Miivierota  poUutisn  coatrol  of« 
Cciris  lEid  thrre  were  i.o  nuclrar 
fscliitlcs  b  the  state  st  that  time. 
Dnry  added  Usey  hr.'e  c]:cc'«ced  out 
Andersen's  story  and  have  all  bat 
i&ausssd  iL 

.  The  AnJersons  have  been  tenins 
friends  abaut  the  stra.ife  oi;dit-time 
eperetion  for  years,  but  it  was  only 
when  hlrs.  Burton  bro’jght  1:  up  to 
Tanner  that  the  stale  got  wind  ol  U. 

Rrclim'atary  DNR  !r.vtr*.::3tion 
tamed  up  ensther  wimess  to  the 
dampinss.  99>)'car*old  Lee.*isrd  Yeo 
of  Liarium  In  the  Upper  Peninsula. 

Yea  said  he  remembered  p:r> 
UctputUsis  in  the  OiinjinR*  operation 
and  t  disbrbed  by  iu  seerccy. 
Ife  told  the  Detroit  Free  Press  he 
had  no  reason  to  kdiave  the  barrels  . 
coalolncd  waste. 

'  Michlsaa  efficisis  ssy  they  wlU 
prnu  tlirir  inmtisation,  end  may 
demand  ths  federal  covcsnmait 
dred«'*e  Bp  eat  or  mora  of  the  saaiaa 
barreis  so  the  coaicntt  can  be 
examined  and  naalyse^ 

ObL  Ferreet  Gay.  bead  ef  the 
Fjrrinccrseaiee  inSL  P.wil,  said  the 
rentuiton  leid  hbn  It  would  nst 
etj]ret  10  UibU  since  the  acriip  memi 
his  iKon  d!*d3^wne’J.  Ihit.  he  lal'i'^, 
tlwre  is  no  money  in  his  budttct  to 
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MiiitsPjf  sersp ' 
diinip3d  in  \z[[q 
said  na  threat 

SQUmi.  :ian.  (AP)  —  Mfl- 
ftaiy  tcasp  d'jmpad  ista  La^ 
fiiOnter  brervvaa  USS  and  }«G2 
eoaiittod  al  Cffdissry  metal,  a 
tpoktimaa  aays. 

•■nig  gniy  thiae  Cm:  is  domm 
<hm  ia  ihast  baneii  is  me- 
4lwn  ctrben  sM  cr4  nayb* 
•CBia  cJipsisuin  ihsvints,”  the 
■pe&aaesa  slid  FiiSiy. 

•v.'ist#  was  left  ovee  from 
psoduaeies  af  cxpsfiaMecal  ir- 
(fltfT  ssraiCsrads.  ha  tasi,  and 
hid,  tcoB  m^lnod  fcr  ftic* 
aentthaa  B  a  les^oe.  seett 
palienk.  U  \nu  dumped  in  Cut 
lake  to  keep  dt  sevrei. 

Betuvea  Oelobor  1M9  and 
September  ISC:.  six  loads  of 
setep  touli.'if  more  ihsn  3» 
t«si  vetc  shipped  to  Smlutit 
hwi)  Honci'ncll  ine..  >Un. 
BNpdUa.  in  Malcd  a:eel  drum* 
nMch  were  loaded  aboard 
OMrps  of  £asi»m  barges.  uk> 
ea  onto  Cm  lake  sad  dumped. 

Corps  racerds  reftr  to  the 
liotetisl  as  “elassiScd.**  The 
FeMa^  repeesefda.^ive  said 
tet,  at  Qw  tint,  the  (mti8en> 
tadtoD  pattem  woo  "very  m> 
ooet"  bat  the  »-a«hoads  have 
ifcm  hmn  wed  in  Vietnam  and 
have  bow  thielassihr.'t. 

Ihe  Pre«.*— on  esplKutice.  did 
not  ttbtfy  John  Peters,  direc* 
her  ef  the  Duivth  uTtce.  Min- 
aeooU  PeSidica  Ceniiol  Ageexy 
(MFCA).. 

Fogere  Ms  coJM  far  thg  wa- 
kirtal  to  he  Trtrfteod  aeid 


**1^0  gwstfw  1  fcaro.**  Fe- 
Wi  said,  •*!$  why  they  wow  to 
Mh  tstmuiM  iar  l■■<e■• 
otioont  foatceiaL** 


I>as  J 
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Officials  fr 


was  dump 
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By  Trie  Assaeiaied  IVess 


y  fo  lindpuf  whof  ; 
ed  in  Lake  Superior- 


Michican  officials,  aetinil  on  the 
-  uisubslasiisted  su>ry  0/  a  retired  tug' 
boat  fkipper.  want  the  federal 
fOYPrrfrent  to  find  out  exactly  what  was 
contained  in  more  than  isaojealcd  bar¬ 
rels  the  Army  dum|>eo  seereily  mto  Lake 
Superior  14  years  aco. 

Altiiou;h  they  have  no  hard  e^‘idence. 
state  efiiciaU  arc  to'.lowtr.s  up  a  rumor 
that  Cie  barre's.  in  100  to  300  feet  of  v.aicr 
near  the  Duluih  shoreiine,  might  contain 
rad(.-'2c:ive  waste  matenais. 

.  The  Army  Corps  of  Engmeers  sa:d 
Monciay  the  barrels  held  classified. 
Bonradioactive  scrap  metal,  produced 
dorir.jt  the  manufacture  of  soerct 
weapons  used  in  Viet  Nam.  The  corps 
admits  there  were  1,437  ceatainers 
dumped  between  I9S9  and  19C3. 

The  dumping  was  brought  to  state 
attention  by  .vtahlyn  Burton  of  SauU  Ste. 
Mat  ie.  who  aikvd  Department  of  Natural 


Resources  Director  Howard  Tanner 
(htting  a  Marquette  meeting  if  he  had 
heard  a  story  that  l!ie  .-\rmy  dumped 
radioactive  matertai  into  luike  Superior. 

Oanford  C.  Anderson,  now  in  his  eerly 
7Qs  and  retired  In  the  Soo,  was  the 
skipper  of  a  Duluth-ba^ed  tug  on  May  24. 
19«l,  Army  records  show  a  secret 
shipment  01  ISO  barrels  was  dslivered  to 
Anderson  for  dumping. 

.^idcrson't  wife.  Gertrude,  was  at  the 
dock  w-ith  her  husband.  She  said  they 
were  told  by  “someone”  that  the  barrels 
“contained  stuff  from  the  ate.-nie  plant  on 
the  St.  Paul  River.” 

Minnesota  pollution  control  officials 
said  there  w*cre  no  huclear  facilities  in 
the  siatt  at  that  time.  They  added  they 
have  checked  out  Anderson’s  story  and 
have  all  but-disroisred  it. 

*1110  Andersens  have  been  telling 
friends  about  the  strange  night-time 
operation  for  years,  but  it  was  only  w  hes 


Mrs.  Burton  brought  ft  up  to  Tanner  l 
the  state  got  wind  of  it. 

Preliminary  D.VR  investigaticn  tur: 
.  itp  another  witness  to  the  dumpings. 

'  yrar-old  Leonard  Yeo  of  latirium  in 
Upper  Peninsula. 

Vea  said  he  remembered  parti  :inai 
in  the  dumpmg  operation  and  be 
Risturbed  by  its  .'ecrecy.  He  told 
Detroit  Fl’ee  Press  he  had  no  rcast! 
believe  (he  barreis  contained  nucl 
waste. 

Michigan  officials  say  they  will  pr 
their  investigation,  and  may  demand 
federal  government  dredge  up  o.-.e 
more  of  the  sunken  barrels  so 
contents  can  be  examined  and  analy: 

Col.  Forrest  Gay.  .  head  of 
Engineers  efRee  in  St.  Paul,  Minn.. 

.  the  Pentagon  told  him  it  would  no:  00. 
to  (hat,  since  the  scrap  metal  luas  b 
deelasified.  But.  he  added,  there  is 
money  in  his  budget  to  salvage 
barrels. 
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' .  One  of  those  barrels  has  to  changes  in  the  spavTiinr  hal:: 

■•  •  come  up.  and  other  b2h^^^o^  p2t;orr.s 

The  barrels,  of  course,  are  hfs  laboratcrx*  a-oimaJs. 

Ihose  that  supposedly  contain  To  ascerain  beyand  erv 
some  800.c:0  pounds  of  military  wltat  those  barrels  ccr/.rJ.-..  r . 
■  ’waste,  dumped  into  Lake  Supe-  iMounl  has  suressiOQ  i-ha:  .• 

•  rior  bet^;l'een  1S59  and  l£u2  by  lab  and  the  PCA  “Hit  or.c  . 
the  VS.  Army  Corps  of  Engi*  more  ol  them  out  ana  co  a-  -  .- 

..  fleers,  on  behalf  of  HonejAvcH,  analytical  worh  to  find  cut  v 
Inc^  of  Itliiineanolis.  ««  in  Oicm  so  i.hct  v.e  h.sv 

The  barrcls-l.-tOO  of  bdltcr  idea  of  what  to  €\zr 
them— lie  in  JCO  to  SCO  feel  of  should  one  break.” 
water  about  o-ne  mile  out  into  The  Army  Corps  ar.c  *  ’■ 
the  lake  fro.Ti  Culuth.  Seme  of  e>'well  can  ccnimuc 
these  barrels  became  entangled  assurances  that  these  or.i.. 

'  in  tlie  nets  of  commc.^ial  fish-  contain  only  harrJess"  .v.:  ;: 
ermcn  in  15C3.  but  the  presence  scraps.  But  to  psrep.^trsto 

*  of  the  barrels  in  the  Isite  didn’t  ulsdc-m  abcat  a  bird  :r.  the  r 

*  come  to  public  light  until  Uiis  a  barrel  in  band  mjs.hl  be  wc: 

past  summer.  two  in  the  lake. 

In  August,  the  Amy  Corps  The  pot  cf  pabiic  speruir.:: 

•  and  Hcs?yv.-cU  expisined  that  car.  boil  cr.  :cm-cr.  ar.d  v-  n  . 

.  the  barrels  contained  harmless  definite,  firriinad  cxa.’nin::;:. 

scrap  metal  left  over  lro.T.  mu-  of  -the  conie.’us  of  sr..T;e  c;  i.:. 
nflions  lestins.  The  sc.-cps  were  barrels.  ever\nimc  we  r.t  .  : 
sakl  to  be  noiu-aciccctive.  non-  outbreak  of  flu  arcur.d  hr:'?, 
explosive,  and  r.&.nchen:ical.  ]0'peo;de  in  a  rc-om  s.zzcz.-. 
These  assurances-howsver.  will  be  guessed  that  wr.z.j. 

.  have  not  been  suiiicieat  to  re-  illness  has  beialien  this  cc.r.: 
move  the  concern  of  Cr.  Donald  nily  has  come  from  titrse  tr.:- 
Mount,  director  of  the  .National  rious.  sunken  barrels. 
EmlrorxtentrJ  r»e?ea.*rh  Labo-  Why  not  raise  one  or  tv.  o 
raloiy-  <fe.’’jacrly  called  tl-.e  .\a-  settle  the  mailta*?  Co.’.sxcr. 
tfonal  Water  Quality  Lnborsto-  that  lior.c\*.veil  bn.’;  hoc 
ryl  in  Du!ut.h.  In  a  lei'er  to  rent  of  the-  I.xkc*  bMtom  for 
Peter  Gove.  e.xr*cu!iv»  director  most  SO  years  as  a  cur.n 
of  the  Mbanesoto  Pcllutien  Cen-  cmnSnly  it  wotudi  t  b:*  u.".;  • 
frol  Agency.  Dr.  .Motmi  .<.i:d  l;e  ask  Honeywell  to  j;.*iy 
*  U  suspicious  about  the  Hon-  raishtg  those  one  cr  .i.j  . 
cywell  waste  because  of  rtHl.s. 


remains  c-t  smol!  ooma 
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Those  t  elchratoil  1’  irri'I.^  on  tlie 
liottoin  of  I-.’.ko  S-.;:H'iior  contain 
the  rcinants  of  a  \vc:ii>on  kv-ov.n  to 
the  Army  as  a 

A  boinWst.  accor-lir.it  to  the 
sworn  tC'tiKto’ny  of  a  rctirsd  ord¬ 
nance  ofiiccr.  is  a  small  bomb. 

Killed  uilh  small  shot  er  ball 
bearing's,  the  weapon  was  a  "clus¬ 
ter  bomb  unit"  dc  tinted  for  anti¬ 
personnel  and  aniimaterial  use. 

TIm  testimony  is  contained  la  the 
three-pase  affi’datit  of  MOUmM. 
Rotbman.  who  served  more  than 
M  jrcart  in  the  ^\nnv  Ordnaiiee 
Coin  before  -hu  retirement  in 
IMI. 

TIfE  TE.^MONT  was  released 
by  the  U.S.  Amty  Corps  efEa^i- 


iicers  in  an  apparent  effort  to  sat¬ 
isfy'  public  curiosity  over  tijc  con- 
tesits  of  I.-UX)  dru:ns  dumped  into 
I-ako  St:i<crior  near  Duluth  be- 
t’s'ccn  r.«59  and  1932. 

Tliere  had  U'cn  speculation 
from  as  far  away  as  Michigan 
tiiat  the  drums  eontaimd  radioac¬ 
tive.  toxic  or  explosive  material, 
and  the  corps,  tvhieit  carried  out  ^7 
(he  dumpins  prosram  under  eon-*- 
tract,  has  said  it  would  fetch  a^ 
barrel  or  tn«  from  the  lake  bot;,' 
tom  il  it  had  to  in  order  to  end  the 
controversy. 

K  appears  new  that  none  of  the 
barrets  will  be  surfaced  this  win¬ 
ter  because  the  U3.  Eaviceamen* 
tal  IMeetlea  Aetiicy*s  (EP.\) 
water  quality  lab  at  IXduth  is  sat- 

5eeRttmb(Cafe2S 
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Continued  fr«ra  F.i?e  21 

Isfied  the  dn:r.ts  ar?  not  ce;ttar.ii- 
aatJus  iheuator. 

ANAmiS  or  tVArCR  samnlcs 
taken  from  thr  vicinity  of  the 
drains  earlier  (his  month  shows 
the  water  is  no  dUfereoi  in  quklity 
from  samples  taken  in  another 
part  of  the  lake. 

IVluio  it  dec*  not  new  oantem- 

{date  fisUns  a  drum  or  two  out  of 
he  lake,  the  corps  said  it  will  con- 
-Unuf  to  search  for  records  titow- 
in}  the  precise  nature  of  the  erd- 
aance  nwste. 

—  Rothman,  meanwhile,  deaeribed 
the  operation  —  now  dedassified 
— ■  that  produced  the  mystenous 
waste. 

"Production  of  tlte  bombists  in- 
svehTd  (he  use  of  stevi."  he  re¬ 
called.  and  the  sieci  bomh’cls 
were  flUrd  with  lUUe  tied  balls. 
Any  balls  left  ostr  wet  e  taken  out 
on  a  quanery  ranje  and  destroyed 
with  expiosi\TS  in  remk-r  them 
shapetrss,  he  said  in  his  affldiirit. 
THEy  Tlll-rf  WEREP.tCKO) 
In  drwBs.  sealed  with  coarreie. 
taken  le  Duluth  uraler  clow  sow- 
rtty  and  dumped  by  the  rorps 
(he  lake  in  an  apparent  vtftwt  (e 
einde  forel^  aevnis  who  npuht 
like  to  know  wba*  the  cements  «f  a 
bnmlilu  k«k-d  like. 

At  no  p:iini  in  the  oc^ibin  were 
there  any  prruairtNNVit  taken  by 
any  pernonwet  a)t»in>t  radiMneUve 


cont^mirvll’in.  Rn».»  nan  said.  .V- 
ter  coii.jj’etlun  of  *I;c  rlnminn; 
project,  hr  h.’id  hinch  tl‘.e  Du¬ 
luth  Air  XatirnsI  Cue  ru  base  and 
returned  to  his  duty  station  at  the 
Twin  Dtics  arsenal  lor  dcbrieilns. 

For  bis  part  in  the  bomblel  mis¬ 
sion.  RoUnnen  indicBtcd,  he  was  , 
awarded  an  oak  leaf  cluster  for 
Ms  Army  Oommeadation  Medal. 

Hennepin  jury 
to  probe  shooting 

'  The  fatal  shoolinp  of  •  teen-ase 
yoetli  at  (he  scene  ^  a  rehhery  by 
a  Bflnncepeiis  pack  policeman  win 
'be  investisated  by  a  Hennepin 
County  sraud  jno'. 

County  .qtty.  Gary  Flakne 
said  Thur.sday  the  jury  v.il)  probe 
tho  shnoliriR  of  Kcrneth  W.  Lam¬ 
bert.  17.  a  week  ago.  It  ocairred 
near  (he  Nieoikt  Tennis  Center  in 
south  Minnenpe^  wUteh  authori¬ 
ties  said  baa  been  r^bed  mo¬ 
ments  enriier  by  two  persons. 

Darrell  J.  Stock.  SO.  was 
charjKd  wRh  lohbins  the  center 
wkh  Imntaeit. 

I'ark  Ikhceman  James  Dale 
said  ha  shot  Lamh^  after  te 
tlieniiht  one  of  tbs  firelns )  .'rsens 
dMt  at  kirn.  Cut  Uic  first  shot  ac-  • 
tualiy  was  fircii  by  anoUn-r  park 
paliveman.  iiolKo  said  Incy 
leamed  afterward. 
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The  recollections  cf  a  veteran 
(ruck  driver  nay  help  clear  up  the 
Tnvsicry  s  u  r  r  o  u  n  d  i  n  s  SC'0.000 
rou.".ds  ol  r.'.i;ilary  wane  dumped 
n  J.ake  Superior  bci'.vesn  ISaO  and 
i:::. 

•  Dan  Cahe-.v,  of  -J'.?:  With  .Avc. 

j\E,  said  V.'ednesday  he 

dtssTi't  aiirce  wUij  srtrubtion  that 
1h:  material,  eentsmed  in  M-sai* 
ion  steel  drums,  miriu  radioae* 
live.  '  •  , 

"J'>am  the  way  the  drums  were 
hnnriled  snd  trom  tne  way  we 

•  iiauled  It."  Cahiw  said.  "It  Just 
could.n't  have  iecn  rsdiooctive." 

•  The  stale  of  ;cn  and  an  en- 
\-!ro.-!cs.*:c:  jro;:?.  ihs  .Verthem 
I-nvi;or.:r.c;:'jl  Ccur.cil  i.N’OT.EC). 
Y.-anl  slala  zr.i  federrj  .*isencies  to 
cbmplctrly  investi^ste  recently 
published  sr.ps?5tior.s  that  some- 
of  the  l.iC3  drums  contained  ra¬ 
dioactive  waste  trota  a  nuclear 
power  plcnt. 

L  The  cLni.ms  were  dumped  in  103 
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.to  300  feet  of  water  near  Dututta  by 
-  the  U.S.  Army  Corps  of  Enftineers 
under  contract  to  Hocc\*weiI.  Inc. 

-  Beth  the  carps  Honeywell 

•  have  maintained  that  the  drums 

contained  then-classified  scrap 
metal  left  over  from  testing  ord¬ 
nance  at  the  Twin  Cities  Arms 
plant  at  Arden  Hills.  ^ 

Cahow,  a  2S-year  employe  of 
Brisss  IVans’iiortation  Co.,  said  he 
was  told  the  drams  contained  met¬ 
al  “stampings.**  and  were  topped 
off  with  a  layer  of  concrete  to  seal 
the  load. 

“The  drh*ers  didn’t  touch  the 

•  drams."  he  said.  "They  (Honeywell 
employes)  loaded  our  trailers  with 
forklifts.  I  could  tell  the  drums 
tvere  very  heavy,  thoujth." 

Cahow  said  he  made  "quite  a 
few"  runs  from  the  Twin  Cities  to 
Duluth  durihs  that  period  and 
usually  in  conveys  of  three  and 
feur  trucks. 

The  drams  weald  be  ^Headed  at 
Dululh.  placed  en  a  corps  barse 
and  taken  about  a  mile  ollsbore 
'rardumpbif. 

.  (^hew  aaid  he  could  net  recall 
.  ■eeins  .*iny  military  piards  at  el- 
llicr  end  of  the  line,  but  tl.c  trips 
7and  duinpins  operations  were  ai- 
nfijn  observed  by  one  or  two  men 
.to  cirillan  eloUiln:;  he  thou^t 
•  -  wore  ileneTH-eO  pce^e. 

•  lie  said  w  pteeauUona.  soeb  as 
'Wearing  pretecUve  elothine.  or 
imonilenRC  the  leads  for  raift^- 

CNfty.  were  ever  taken.  teadinU 
him  new  le  beitova  the  drunu  did 
.  M(  cenuJa  anyiMas  hazardent. 

'*  "Besides."  be  added,  "we  are 
iiequiied  by  the  Intcrstalo  Com* 

•  tacree  Cammisaien  (ICt^  to  siftnl- 

•V  nulieartlvc  lends  with  placards 
^iraM,  hark  and  sides.  Wo  never 
*w«d  any  piacanis  on  thoee 
g  leads."  .  .  ••  -. .  '«•  V  • « 


Cahow  said  he  continued  to  haul 
the  Honeywell  drums  to  Duluth  af¬ 
ter  the  intake  duropins  was  ' 
stopped  in  1962  because  it  was  "an 
easy  nin  and  sood  money." 

After  10S2.  the  drums  were  tak¬ 
en  to  the  U.S.  Steel  plant  at  Du¬ 
luth  and  melted  down. 

If  has  been  sus^ested  that  tho 
drum  caches  beloc.*>ied  and  a  rep¬ 
resentative  sample  of  drams 
hauled  to  the  surface  to  be  ana- 
il'red  to  conclusively  determine  if 
they  are  radioactive. 

■  Bnt  Minnerot.n  PolluUon  Control 
Agency  (PCA)  Director  Peter 
Cove  said  this  week  there  docs  not 
appear  to  be  any  solid  ovidenco 
that  the  drums  contain  radioac- 
Uve  material..  He  said  he  eannot 
at  the  present  time  recommend 
spcndins'money  to  retrieve  any  of 
thednmis.  . 
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Micliican  officiais.  rcling  on  the  un¬ 
substantiated  story  of  a  retiree:  tug* 
boat  skipper,  v.*ant  the  federal  govern* 
ment  to  find  cut  exactly  what  was  con* 
tained  in  more  tht.n  1.-100  sealed  bar* 
rels  the  Army  dumficti  secretly  into 
Lake  Superior  14  ycar»  ago. 

Althoujlh  they  have  no  hard 
'evidence,  state  officials  arc  following 
up  a  rumor  that  the  harrels.  In  100  to 
300  feet  of  water  near  the  Duluth 
shoreline,  mittht  contain  radioactive 
waste  materials. 

The  Army  Corp.s  of  Engineers  said 
Monday  the"b;Vrr»Jin»5rd'ZlS5llfled, 
nonradioactivc  scrap  metal,  produced 
during  the  marufacture  of  secret 
weapons  used  in  Viet  Nam.  The  corps 
admits  there  were  l.-tS?  cmitaincrs 
dumped  between  t??;»  and  H^. 

The  dumping  v.-a^:  brought  to  state 
attention  by  Marilyn  Burton  of  Sault 
Ste.  hlarif.  who  asked  Oepariment  uf 
Natural  Resources  Dirixtor  Ilowaiti 
Tanner  during  a  .Morquctie  meeting  if 
he  had  heard  a  story  that  the  Army 
dumped  radioactis'c  material  inta 
Lake  Superior. 

Oanford  E.  Anderson,  mw  in  his 
early  7ds  and  retired  in  the  See.  was 
the  skipper  of  a  nuluib*ba.<ied  tug  o-u 
Mfly'24.  1981.  Army  records  showia 
secret  shipment  of  IM  barrels  was 
.delivered  to  <yidcnon  for  dumping,  f 


e. 


Anderson's  vvife,  Cerlrude.  was  at 
the  dock  with  her  husband.  She  said 
they  were  told  by  •‘someone’*  that  the 
barrels  "cortaihod  stuff  from  the 
atomic  plant  on  the  St.  Pnui  River." 

Minnesota  iKtiiution  coiui  oi  officials 
said  there  were  no  nucicur  facilities  in 
the  state  at  'that  time.  ThC'v  added 
they  have  cheeked  out  Anderson’s 
story  and  have  all  but  dismissed  it.  ^ 

Tlie  Andersons  have  been  telling 
friends  aix>ut  the  stran.zc  night*time 
operation  for  years,  but  it  was  only 
when  Mrs.  Our.ton  brought  it  up  to 
Tanner  that  the  state  got  wind  of  it. 

Preliminary  DNR  investigation 
turned  up  another  witness  to  thei 
dumpings,  50*yeor*oid  Leonard  Ycoof 
Laurium.in  the  Upper  Pent.isula. 

Yco  said  he  remembered  par* 
licipating  in  the  dumping  e;>err.tlon 
and  being  disturbed  by  its  sccrccy. 

Michigan  officials  say  they,  will 
press  their  investigation,  and  may  de¬ 
mand  the  federal  grive.ramcnt  dredge 
up  one  or  more  of  the  sunken  barrels 
.so  the  contents  ean  be  examined  and 
aiialyted. 

Coi.  Forrest  Gay,  head  of  the 
Engineers  office  in  St.  Paul,  Minn., 
said  the  Pentagon  told  him  It  would 
not  object  to  that,  since  the  scrap 
metal  has  been  declassified.  Out.  he 
added,  ihcrc  is  no  money  in  bis  budget 
to snivace  the  barrels. 
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DULUTH  —  Minnesota  and 
Michijin  oTicials.  aclin?  on  Iho- 
i;nsu5}jt.'i.'::i;.i4d  story  oi  a  retired 
lugboil  sk’.i.p;r.  v.aat  the  foutral 
I  fo-vcm.-.c-nt'  15  find  ojl  rstncily 
v.  iia!  VOS  cc-’tsii/d  in  jr.vra  than 
I. ICC  st.'icj  barrels  Uis .'CMy  as- 
crctly  (>u:v.p»dlr.:o  Lake  Sujjcriar 
H  ycr.i's  .'JO.  _  . 

^  AMyr  E.'i  State  o'fjfints  have  no 
;  herd  cvincr.ce,  they  ere  f-Mlov.inj 
up  a  ruir.or  ti:.”;:  the  barre.s.  in  IW 
ta  3o0  r:et  ci  water  near  the  Du¬ 
luth  s.'-.r.cCirts.  n.isht  contain  ra- 
.  QioacU.'e  waste  raatcric’s. 

DUniNG  the  winter  of  196S,  a 
fisher.’.'.cn  picked  up  six  barrels, 
believed  to  be  sotre  of  the  waste 
certain?.-:,  sl'^ut  a  mile  offshore 
from  t!:s  Oi.Iuin  water  pumping 
station. 

•  Botli  lloneyv.cil  Inc.,  Minneapo¬ 
lis.  the  monufaclurcr  of  tho 
dunned  'rial,  and  tlie  U.S. 
.kriny  Cc*,-.i  r;  “r.fjinc-’rs  who  w 
pervirr.i  the  of  tho  r.>.Me- 

riil,  say  it  is  ssran  metal,  nontev 
ic.  no.-twntantinatLng  aud.nonr.n- 
dioactivo.  .  .  •  ■ 

i '  Cut  llonnv'vren  and  the  corps  ad¬ 
mitted  tiieif  records  ordy  50  >0  tar 
in  idertifyang  tiic  duniped  materi¬ 
al. 

.  James  Craatz,  speaking  for  (he 
cort's,  said  t!.>!  eriicrt  to  dump 
came  from  *.V.iti:ini^toa.  D.C. 

.  lie  said  the  sinpment  of  materi¬ 
al  arrived  »;  h  Armv  MtUtary  I’o- 
.lieo  inriiar;.  '«d  alre.adjr  |»aritiil 
in  Cwncrele.  Tt:c  i>:<rrel.t  wert  tak¬ 
en  cu;  of  the  ciirps'  barges  l«  lie 
dumped  III  111?  lake.  .-..i*. 


BILU'rZ  SAID  Uial  the  U.S. 
Army  has  told  the  corps  that  the 
material  is  shall  fragments.  ITie 
process  of  easting  the  slioll  so  that 
*  it  vrould  e>;;)!ods  into  ni:ifar:n  par¬ 
ticles  was  secret;  t.'iercfore,  the 
scrap  from  t.‘;«  m.'tnuiactt'riug 
process  was  classified,  he  said. 

In  lSC-3.  a  fislternian.  Stalidey 
Sive;.<ton.  of  Duluth,  picked  up 
several  of  iV.e  birre's  while  trawl¬ 
ing  in  f.boat  Ua  fathoms  aiO  feet) 
of  water. 

Sivertson  said  h^umricd  ail  the* 
barrels  back  into  the  water.  One . 
of  hii  crew  men.  however,  had- 
looked  inside  a  barrel  and  hadi 
said  tile  contents lc(ik«d  like  bee!:-* 
shot  or  bits  0!  metal  whicli  bad 
been  melted  and  mixed  witli  con-  * 
Crete.  '• 

•  * 

The  damping  was  brour.ht  to  thcl 
aUentinn  of  Miebi''an  officials  by 
Marilyn  Burton  of  Saull  Ste.  Mar- ! 
ie.  wba  asked  Mlchiean  Naiurar 
Besourcfs  Director  llow.nrd  T.nn  - 
ner  enrine  a  kl.srqii'ttc.  Mich...’ ' 
innetii-t:  v. hither  h"  hid  !i".'ird  the 
Army  duiiiped  lix  n.'Jioa(  live  ma¬ 
terial.  ;•* 

%• 

DANTOnn  E.  Andersen,  now  in' 
hit  early  70s  .nnd  retiird.  was! 
skipper  of  a  Dululh-bascd  tug  cn 
May  24,  IXl.  Army  raeurw.i  show 
that  a  seem  <hlpmenicf  lOTh-iF-. 
•Rls  was  delivered  to  Anderson  for 
dumping.  -*1 

Anderson's  wife.  Corlriidc  was* 
at  tlid  dock  xrith  her  huiiband.  5:io 
said  rcciw.ify  tliey  weio  told  by 
''semeuno'*  that  the  lurrcls  “con- 
'tained  stuff  frain  the  atomic  plant 
enthe  Sl  Paul  river.** 


S  •  m . I 

*"  Minnesota  Pollution  Control 
^Agency  officials  .vaid  there  were- 
no  nuclear  facilities  in  the  state  at 
that  time.  They  add<*d  they  have 
checked  out  Ai^rson's  stor)’  and 
have  all  but  dismissed  it.  .  ^  I. 

But  John  Pegors.  regional  PCA 
‘dlrcetw,  said  he  waats  the  Corpts 
to  retrieve  some  of  the  barrels 
and-check  their  contents. 

niL\.VrZ  said  the  materia!  was 
put  :into  containers  ef  wood,  pa¬ 
lter.  and  metal.  Concrete  w*as  add¬ 
ed  for  ballast. 

‘!That  would  indicato  the  mate¬ 
rial  was  not  radioBCiivc  —  that  it 
was  packed  in  woud  and  paper," 
Brantz  said. 

But  James  PrueV«an,  environ* 
ment  speeinlist  for  the  Miciiigan 
DNll  said  tltal  n  diatioa  from  A1- 
piia-emilling  wasic  sneh  as  plu- 
tsntum,  would  bi  stopped  by 
HPofl.  paper  or  cuiicme. 

Ho  added  Dial  fiuuing  radiaac* 
live  waste  maleW.*:].;  into  cc.’icrcie 

*•  dumping  thc;n  Into  water  was 
a  cdmnian  method  of  disjiosa'  in 
tho  early  UCCs.  • 
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STATE  OF  MICHIGAN 


WILLIAM  G.  MILUKcN.  Governor 

DEPARTMENT  OF  NATURAL  RESOURCES 

STEVENS  T.  hUSON  OUILOING.  LMiSiNG.  MICHIGAN  4M26 
HOWAfU)  A.  tanner.  Oiracter 


Mr.  James  L.  Liveiman 
Assistant  Administrator  for 
Environment  and  Safety 
U.S.  Enersy  Research  and 
Development  Administration 
Washington,  0.  C.  20545 


December  22,  1976 

/ 

/ 


Dear  Mr.  Liverman: 


Thank  you  for  your  letter  of  December  7,  1976  explaining  the  results  to 
date  of  your  investigation  concerning  the  contents  of  the  barrels  which 
were  dunked  into  Lake  Superior  by  the  Azny  Corps  of  Engineers.  I  realize 
that  your  agency  has  spent  considerable  time  and  effort  in  reviewing  your 
records  concerning  nuclear  waste  material  which  could  be  contained  in  the 
barrels:  and  that  the  EPA  and  Corps  of  Engineers  have  condticted  water 
sampling  which  showed  no  radioactivity  or  elevated  water  qxaality  parameters 
in  the  vicinity  of  the  20  barrels  that  were  located. 

However,  it  is  still  our  position  that  to  provide  a  con^letely  satisfactory 
answer  to  the  public,  representative  barrels  must  be  removed  from  each  of 
.he  dump  locations  and  be  opened  for  analysis.  I  realize  that  your  agenc>' 
is  only  peripherally  involved,  however,  our  position  is  that  the  Federal 
Government  dumped  the  barrels  in  the  waters  of  the  Great  Lakes  without  the 
states'  knowledge  or  approval  and  we  feel  that  it  is  their  responsibility 
to  assure  the  citizens  of  these  states  that  the  barrels  do  in  fact  contain 
inert  materials. 


By  copy  of  this  letter,  I  am  notifying  Governor  Milliken,  Congressman  Ruppe, 
the  Corps  of  Engineers  and  other  states  which  border  on  Lake  Superior  that 
our  position  has  remained  unchanged  and  urge  then  to  support  efforts  to 
obtain  conclusive  information  on  the  contents  of  these  barrels. 


cc: 


Governor  Milliken, 
Mr.  Alexander,  Mr. 


Sincerely’. 


Howard  A. 
Director 


Tanner 


/ 

Cong.  Ruppe,  Gen.  Moore. 
Gove,  Mr.  Gebken 


at 


Dan  Hau 

117  H.  2nd  Ave.,  E 
Duluthi  2JlL.iesota 
'•5805 

» 

'  2nd  Au^st,  1976 

Col.  I'aoc  W.  Noah 

1135  U.S.  Post  Office  and  Custons  House 
S”fe,  Paxa,  liinaesota  55101 


Dear  Colonel  Hooh: 


I  bars  been  trying  to  determine  the  contents  and  origin  of 
some  55  gallon  drums  which  were  dumped  £nto  Lake  Sups*ior 
near  I>aluth  and  some  of  v.'hich  were  subsequently  cau^nt  in 
1968  by  a  fishing  boat  in  a  trawl  net,  brought  to  the  sur¬ 
face  and  lumped  again  in  shallower  water.  I  have  talked  to  ' 
the  person  who  handled  those  drums.  He  described  then  as 
weighing  about  700  -  800  lbs. ,  having  sand  in  them,  and  be¬ 
ing  nearly  rusted  through  in  places.  He  said  there  were  no 
marks  evident  on  the  barrels,  except  numbers  which  meant 
nothing  to  him.  On  two  seperato  occasions,  this  beat  picked 
up  drums  of  this  description,  once  two  drums,  and  the  second 
tine  four  drums, ’both  tines  about  1^  miles  .east  (up  current) 
of  the  intake  for  the  Duluth  City*  water  piaping  system,  which 
ie  about  two  miles  northeast  of  the  Lester  fiivor. 


I  have  talked  twice  to  Court  ”ueller  of  your  Duluth  office  and 
he  has  given  me  a  (bax-ely  legible)  copy  of  a  letter  to  Rep. 
Phillip  Z.  Zappe  dated  12th  Jtxne,  1975  signed  by  you,  and  said 
that  he  has  no  more  information  on  any  drum  dumping,  except 
possibly  the  tug  logs,  Znlfe  Siver,  v;here  the  drums  describes 
in  that  letter  were  supposedly  dumped  is  12  miles  east  of  wha'e 
the  above  drums  were  recovered,  and  the  recovered  drums  were 
picked  up  in  about  25  fathoms  (150  feet)  whereas  the  drums  in 
your  letter  were  supposedly  dropped  into  350  feet  of  water. 


I  am  mr>t  satisfied  that  the  drums  described  in  your  letter  '='’9 
the  ones  which  were  picked  up  in  the  trawl  of  the  HZAA'AI.HA  in 
the  v/inter  of  1968.  Since  you  obviously  have  some  records  of 
dumping  which  are  apparently  not  available  in  Duluth,  v/ould 
you  pleaso  go  through  those  records  to  bee  if  there  was  any 
other,  possibly  earlier,  dumping  Closer  to  tho  pumping  station 
which  eight  reasonably  aeeoxuit  for  the  drums  recovered  by  tha 
}IIA’.VATI!A.  Needless  to  agy,  any  harmful  material  in  that  area 
would  have  a  high  chance  of  being  taken  in  by  the  Duluth  city 
wotor  intake  because  of  the  provoiling  current  northoaat  to 
eouthvost  along  tho  North  Shore. 


with  many  thenke  for  your  attention.  Sincerely, 


63. 


T».I.  »r» 


.\CSPA  Inquiry  Regarding  Disposal  of  Waste 

Material  in  Lake  Superior  by  Corps 

Memo  for  Record  Chief,  Public  Affairs  Office  10  Nov-76 

1.  Public  Affairs  Office  received  a  telephone  call  in  the  morning 
of  2  November  from  Kirk  Schaffitz,  a  reporter  for  the  Detroit  Free 
Press.  Schaffitz  wanted  information  on  steel  drums  dumped  in  Lake 
Superior  between  19S9  and  1961  by  the  Corps  and  which  rumor  al* 
leged  contained  nuclear  material  or  radioactive  wastes.  His  basic 
question  was  whether  the  C017S  would  consider  raising  one  or  more 
of  the  barrels  so  that  the  contents  could  be  analyzed.  The  call 
was  transferred  to  District  Engineer  who  told  Schaffitz  that  mate¬ 
rial  dumped  --  produced  by  Minneapolis  Honeywell  Regulator  Company 
for  Chicago  Ordnance  District  --  was  several  hundred  containers, 
mostly  55-gallon  drums,  which  contained  classified  laetal  scrap 
shown  on  Corps  records  to  be  non-toxic,  non-radioactive  and  non¬ 
explosive.  DE  said  he  would  check  further  on  exact  number  of  con- 

liners  dumped,  how  many  duiaps  and  locations.  Schaffitz  said  that 
'  story  had  resulted  from  statements  of  Mrs.  Joseph  R.  Burton  at 
^ting  of  Michigan  DNR.  Mrs.  Burton,  Schaffitz  said,  declared 
e  meeting  that  the  wife  of  a  former  Corps  tugboat  captain,  — 
-  :rd  Anderson,  told  her  that  her  husband  in  1961  had  partici¬ 
pated  in  a  dump  in  Lake  Superior  of  steel  drums  that  were  said  to 
contain  radioactive  wastes  from  the  Twin  Cities.  Schaffitz  further 
stated  that  a  letter  from  Michigan  DNR  Commissioner  Howard  Tanner 
to  the  U.S.  Energy  Research  Development  Administration  (USERDA) 
requested  a  Federal  investigation.  DE  phoned  Col.  James  Miller  in 
Office  of  Ass’t  Sec  Army  Victor  Vessey  and  was  told  Corps  had  no 
authority  to  exhume  barrels. 

2.  DE  received  telephone  call  2  November  from  Jonathan  Kane, 

Special  Assistant  to  Michigan  Governor  Milliken,  asking  for  infor¬ 
mation  on  alleged  dumping  of  materials.  DE  responded  with  informa¬ 
tion  from  District  records,  assuring  Kane  that  the  dumped  ma-terial 
was  innocuous.  The  exchange  discussed  the  possibility  of  retriev¬ 
ing  some  of  the  containers  to  have  them  examined.  DE  pointed  out 
that  he  had  no  authority  or  money  to  conduct  such  an  operation. 

3.  DE  called  reporter  Schaffitz  back  afternoon  of  2  Nov  and  in¬ 
formed  him  that  about  1400  containers  had  been  dumped  in  six  opera¬ 
tions  at  two  locations  --  mouth  of  Lester  River,  at  about  ICO-feet 
depth,  and  mouth  of  Knife  River,  about  300 -foot  depth.  DE  again  re¬ 
iterated  that  material  was  not  radioactive  or  toxic^and  we  could  not 
initiate  recovery  and  examination. 

4.  PA  Office  2  Nov  contacted  Mrs.  Gertrude  Anderson,  wife  of  Dan- 
ford,  at  her  home  in  Sault  Ste.  Marie.  We  were  informed  by  her  that 
her  husband  had  suffered  a  stroke  in  recent  years  and  she  must  talk 
for  him.  She  stated  that  while  she  had  never  made  any  statement 
that  the  Corps  had  dumped  radioactive  waste  in  Lake  Superior  during 
her  husbands  period  of  employment,  that  at  the  tine  of  one  of  the 
dumps,  in  1960,  she  had  witnessed  the  loading  of  the  barrels  on 

hor  husband's  vessel  and  that  it  was  rumored  then  that  the  contain- 


• 


Meno  for  Record 
NCSPA 


10  Nov  76 


ers  "nust  have  contained  radioactive  wastes  because  of  the  heav)' 
military  escort  that  accompanied  them."  Mrs.  Anderson  also  made 
reference  to  "radioactive  stories"  in  local  newspaper. 

5.  PAO  called  E.J.  Sundstrom,  '^aporter  for  Sault  Ste.  Marie 
Evening  News,  and  asked  him  about  stories  referred  to  by  Mrs. 
Anderson.  Sundstrom  told  us  that  Mrs.  Anderson  had  attempted 
to  get  him  to  run  such  a  story  three  years  previous  but  after 
talking  to  her  he  gave  it  little  credence  and  did  not  follow 
through  because  he  considered  her  unreliable. 

6.  Also  on  2  Nov,  DE  spoke  by  phone  with  Mrs.  Burton,  discussing 
dumping  and  allegations  of  radioactive  wastes,  informing  her  that 
Corps  records  and  circumstances  clearly  prove  that  dumped  Mterial 
was  harmless. 

7.  3  Nov  PAO  received  call  from  Steve  Gadler,  member  Citizen's 
Committee  of  Minnesota  Pollution  Control  Agency,  asking  details 
of  barrel  dumping.  He  stated  during  was  bad  judgement  even  if 
barrels  did  not  contain  radioactive  waste.  Queries  were  also 
received  from  WCCO-TV  which  sent  camera  crew  and  reporter  to 
interview  DDE  in  the  afternoon.  Treatment  in  local  news  hour 
was  balanced  and  indicated  strong  unlikelihood  that  materials 
dumped  IS  years  before  were  in  any  way  dangerous. 

8.  Emergency  Operations  Office  received  telephone  query  from 
official  of  USERDA  asking  for  background  on  dumping.  He  was 
briefed  on  the  backgrotind  of  the  story  and  seemed  satisfied. 

9.  Queries  from  media.  State  officials  and  citizens  continue 
to  be  received  by  Office  of  DE  andyPAO  once  or  twice  daily. 

//JAMES  E.  BRAATZ  ^ 

^  Chief,  Public  Affairs  Office 


^  ^  .r 

;  Stiitc  of  Wisconsin  \  DEPART?**.  ENT  OF  i^ATURAL  RESOURCES  ^ 

« 

January  iQ,  1977 

MADISON.  WISCC 

1600 


Anthony  S.  Ctrl 
Stctetirv 

nox  «so 

MAOISON.  WISCONSIN  S3701 


IN  REPLY  REFER  TO;, 


Colonel  Forrest  T.  Gay,  III,  District  Engineer  4 
St.  Pa’il  District,  Corps  of  Engineers  •  '7^ 
1135  U*S.  Post  Office  and  Custom  House 

St.  Paul,  Minnesota  55101  r 


Dear  Colonel  Gay: 

On  December  ll(,  197^»  representatives  of  the  Department  of  Natural  Resources 
mei  vith  officials  from  the  Corps  of  Engineers,  Environmental  Protection 
Agency  and  the  Minnesota  Pollution  Control  Agency  to  discuss  the  siost  recent 
findings  concerning  the  contents  of  1,U37  fifty-five  gallon  barrels  of  scrap 
metal  that  were  dumped  by  the  Corps  of  Engineers  in  the  Minnesota  waters  of 
Lake  Superior  near  Duluth.  Although  investigations  to  date  indicate  that 
the  contents  of  these  barrels  have  not  significantly  affected  water  quality 
in  Lahe  Superior,  there  appears  to  be  seme  doubt  on  the  exact  content  of  all 
the  barrels,. 

Consequently,  I  would  urge  you  to  continue  your  investigations  until  conclu¬ 
sive  information  is  obtained  on  the  contents  of  the  barrels.  It  is  the 
Department's  position  that  the  Corps  should  secure  the  Honeywell  defense 
contract  in  addition  to  recovering  a  representative  sample  of  the  barrels 
for  inspection  of  the  contents.  This  information  should  then  be  made 
available  to  the  public. 

Ibsnk  you  for  your  efforts  in  resolving  this  sensitive  matter. 


cc:  Executive  Director  -  Minnesota  Pollution  Control  Agency 
Howard  Tanner  -  Michigan  DNR 
Dr.  Donald  Mount  -  £PA 


THIS  IS  iao*ercrr».cn  mapcw 


•oi'  *f* 


UNITED  ST/UuS  EfJVlP.ONMENTAL  PROTECTION  AGENCY 

6nviron.v.f:;tal  research  laboratory  -  OULUTH 
C2Qt  CONCOON  BOULEVARD 
OULUTH.  MINNESOTA  55304 

Kovciaber  11 »  1976 

Mr.  Peter  Gove,  Executive  Director 
Minnesota  Pollution  Control  Agency 
1935  v:est  County  Road  B2 
Roseville,  Minnesota  55113 

Dear  Mr.  Gove: 

During  the  past  few  weeks,  there  have  been  articles  in  the  local 
news  nedla  regarding  waste  aatertal  from  Honeywell  Corporatioa  which 
Che  Army  had  dumped  in  Lake  Superior  soma  years  ago.  Coincidentally 
with  this  publicity,  we  have  noticed  again  a  change  in  tha  water 
characteristics  coming  into  our  lake  water  intake  at  the  laboratory, 
such  chat  some  of  our  animals  have  stopped  spawning  and  other 
behavioral  abnormalities  seem  to  have  cropped  up.  Ue  have  noted 
instances  of  this  .nature  from  ciaa  to  time  in  past  years,  as  well. 
Naturally,  I  couldn't  help  but  wonder  if  there  is  any  connecclott 
between  these  two  since  it  has  been  some  time  since  the  dnas  have 
been  put  into  the  lake,  and  undoubtedly  some  of  them  may  have  rusted 
through  by  this  time. 

Furthermore,  as  you  are  well  aware  t  am  sure,  the  content  of  some  of 
the  organic  hydrocarbons  in  the  lake  are  higherthan  common  sense 
would  seem  to  suggest  they  ought  to  be  and  this,  coo,  has  made  me 
suspicious  about  sons  identified  source  of  materials  other  Chan  fall¬ 
out  and  rain-out  from  air  transport. 

The  purpose  of  my  memorandum  is  to  suggest  chat  we  attempt  to  learn 
more  about  what  was  in  chose  barrels  ar.d  if  need  be,  chat  we  lift  one 
or  core  of  them  out  and  do  some  analytical  work  to  find  out  what  is  in 
Chao  so  that  we  have  a  better  idea  of  vhat  to  expect  should  one  break. 

1  have  calked  to  an  individual  who  assisted  with  the  dumping  operation 
and  infocnacien  from  that  person  indicates  that  there  was  perhaps  a 
hundred  cons  of  the  material  dusked  in  Che  lake.  Judging  from  the 
security  which  surrounded  tha  dump,  it  seems  reasonable  to  suspect  that 
it  was  pretty  bad  scuff  chat  was  contained  in  the  drums.  For  our  own 
interests,  we  would  like  to  look  into  this  further  and  solicit  your 
help  in  doing  so. 

Very  truly  yours, 

Donald  I.  Mount,  Ph.D. 

Director 
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Colonel  Forrest  T.  Gay  III 
District  Engineer,  St.  Paul 
U.S.  Amy  Corps  of  Engineers 
1210  U.S.  Post  Office  and 
Custcirhouse. 

St.  Paul,  Minnesota  55101 
Dear  Colonel  day: 

A  situation  has  just  been  brought  to  iry  attention  that  appears 
to'  represent  an  increciible  lack  of  good  judgment  on  the  part 
of -the  Corps,  especially  since  it  is  the  Corps  that  has  pri:rAxy 
responsibility  for  the  a&ainistration  and  enforcement  of  the 
Refuse  Act  of  1699.  I  refer  to  the  reported  and  acknowledged 
dun'.ping  by  the  Corps  of  some  1,437  containers  of  waste  material 
into  hake  Superior  in  the  vicinity  of  the  Knife  River  between 
the  years  1959  and  1962. 

I  understand  that  the  State  of  Michigan  has  asked  for  a  prcbe 
of  this  affair  which  was  reported  to  have  been  conducted  in 
a  rather  clandestine  manner. 

Duluth  area  3%sidents,  whose  water  intakes  lie  in  the  vicinity 
of  the  Lester  River,  and,  indeed,  all  residents  in  the  Lake 
Superior  basin  are  deserving  of  a  full  disclosure,  of  proof 
that  nothing  inimical  to  their  health  or  welfare  was  or  is 
present,  and  of  a  recovery  and  alternate  disposal  effort  if 
adequate  assurances  are  not  forthcoi^ng. 

■May  Z  please  have  the  benefit  of  vour  advice. 

'  Sincerely, 


PhilipVjS.  RUe^ 

Ranking  Minority  Men^r 


PER/Jbw 


ec:  Brig.  Cen.  Robert  L.  Moore 

North  Central  Division  Engineer 


SfCUiUTY  OASSU^^lON  UTiatJ 
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DiSFOsrnoM  for«m 


«0M  John  G.  H*ren,  HIO  25  Aagast  1959  comment  no.  i 

Rog.  Co«  J«  Keren/' 

IWln  Citlee  Arseni  Bldg*  5u2 
Snr  Britten,  ^Unn» 


!•  The  foUenlns  list  of  facilities  and  special  processes  to  be  utilized  b7 
Kinneapolis-HCneyvcll  Hesolstor  Co.  at  Twin  Cltios  Arsenal  Building  5^2  on  Contract 
D4.11-022^SL-3u19  facilities  Contract  !y^-022^PJ).^09$. 

(aj  Chemical  Axulytical  Laborator7. 

This  laboratory  vlU  be  utilized  to  ascertain  that  BCterials  namfactured 
here  or  pirenaaed  outside  cocply  with  the  applieaale  specifications  per 
the  Ordnance  Craving  or  Zzigineering  Parts  list.  This  laboratory  will 
perfoxsi  the  control  flnction  on  chemical  processes  utilised  at  this  plant, 
(b)  Meter  Oirect  Heading  Spsotcgrzph, 

This  spscisl  test  machine  is  used  to  anilyss  natal  alloys  manofaetured 
at  this  plant  to  ascertain  that  they  nest  speciflcatiens  per  Ordnance  lYvg 
or  Sr4ir4e«ring  Parts  list.  The  inlcznation  derived  by  analysis  on  rietal 
slugs  serves  as  a  control  ror  thier  easting  operations.  I 

(c)  Aiilllps  .X-5ay  refraiion  and  Flourescenea. 

Utilised  in  analysis  of  material  as  to  strc5t*zre  and  coxpesition/.  This 
analysis  is  used  as  a  basis  of  certification  of  aatarlal  prodiced. 

(dJ  nadiographie  (1UUK7.1UC'JI 

This  eqiipment  vill  be  used  to  cheek  weldnents  and  eastings  in  case  of 
doubti\il  nctcrial  as  to  porhsity  or  inclusions.  Minnei4}olls<^^oneyvoll 
Begulator  Co.  aro  also  contanplating  attempting  to  ovaluata  visual  stan¬ 
dards  for  these  type  of  defects. 

(e;  Aloninon  Alloy  Heat  Tyaatnaat  evens.  j 

Ibis  e<iaipt3ent  is  to  be  usad  by  Minnaapolls-Moneywall  Reg.  Co.  for  the 
treatment  of  itesis  produced  on  Contract  D^-ll-022-0RD-3ul9 
(f)  Itetal  Finish  (Zinc  flatt;  Chemleal  Films  for  JQiirama  Alloysf  dshrsasta; 

Chasdeal  Claanlhg  of  Matariala.;  j 

2.  All  the  above  equipneat  ia  to  be  utilized  by  ITinaeqwiis-iieaeywell  Bag.  Co. 
to  supply  certification  as  required  by  PA<*FCs-1112{  6^}  bul  elao  as  requirad  by  spec 
ifieations  as  noted  on  Crdnaaea  Srawlncs  and  Ensineering  Parts  lists  for  Geatraet  SA- 
ll-o22-OHD-3'Jl9«  This  aaoo  is  to  aquaint  all  eenesmsd  idLth  new  equlpsieat  being  usee 
and  to  aseertoin  if  asy  approvals  or  eartifiestioas  of  processes  will  be  require 
This  equipsMat  is  all  laeatsd  at  Twin  Citias  Arsenali  *»<**>»« wg  $u2j  nsv  Bri^rton, 
Minnoseta  and  is  net  aqulpnent  found  at  other  Kinneipeiis-hMi^rw^  Rsgnlator  Co. 
faeilities. 
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location 

Honeywell  Inc. 


riLC  mym»Mm 


MMAOM/irATUt 


Honeywell  Inc. ,  Avionics  Div. ,  1625  Zerthan  Ave,  St.  Louis  Park,  MN 


WANT  TO  MAKS  TMB  AOCUOMINO  STATSMSNT  UNCCM  OATH 


E>urln9  the  1959  thru  1961  time  framer  considerable  scrap 
material  of  a  classified  nature  was  acc\imulated  by  Honeywell 
at  Building  502  at  the  Twin  City  Arsenal.  Some  small  quantity 
was  from  the  Hopkins  facility,  the  majority  being  metals  from 
product  produced  at  Building  502.  This  was  security  classified 
material  awaiting  disposition  authorizing  instructions  from  the 
Chicago  Ordnance  District.  Far  and  away  the  laajority  of  scrap 
was  steel  and  aluminum  mixed  into  concrete.  The  material  was 
scrap  from  hemisphere  manufacture  of  a  configuration  similar  to 
the  photograph  shown  me  by  Captain  Hager  during  our  discussions 
on  2/25/77.  I  can  recall  two  and  possibly  three  occurrences  in 
%«hich  I  was  involved  in  witnessing  the  disposition  of  classified 
scrap.  I  know  that  some  and  very  possibly  all  of  this  material 
was  supplied  to  the  Corps  of  Engineers  for  disposition  within 
Lake  Superior.  The  preparation  by  putting  material  into  fifty- 
five  gallon  drums  did  not  correspond  to  the  final  submersion 
dates  as  a  number  of  filled  drums  were  stored  at  Building  502 
and  only  part  of  them  were  placed  on  trucks  at  a  time. 

The  material  placed  in  the  drums  was  all  non-toxic  and 
handled  without  requirements  for  any  special  cautions  or  special 
safety  instructions.  Material  involved  was: 


Ceramic 

Magnesium 

Brass 


Concrete 

Steel 

Alusdnum 


Impregnated 
Paper/Fiker- 
glass  Tape 


Due  to  the  lapsed  time  and  absence  of  records,  the  fore* 
going  statements  are  my  best  recall  at  this  point  in  time. 
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•  WMA  STATSMtHT 
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•A  0mmm  mm.  t  «•.  mmttm  will  ••  vam. 


AmMviT  or  KXLTOii  M.  aonBUM 


Xt  NZLXCa  M.  aoriMWi,  b»l»q  first  duly  UMuni  on  eatli,  deyosea  and  aayut 
Z  Mrvod  ia  th«  Onitad  Stacaa  Any  frea  Mareh  1943  until  mf  retize»mt 
in  Inuanhur  19M.  Z  wta  tsMiitaiencd  at  u  officer  in  June  194S.  I  aacvad 
••  ••  nfflMr  in  the  Any  Ordiuutea  Cecpa  txem  Becanher  lf4S  to  ttevaebar  19M. 

•  Vm  August  IMS  to  January  IfM.  Z  aarrad  as  a  eeatraeting  effiear'a 
MVrcaaatatiaa  at  tha  Twin  Cities  Any  Aaaamition  riant.  Kaw  Brighton. 
Mianoaota.  •  Ny  offie#  was  located  at  tha  Bleat.  This  office  was  a  auhaldiary 
•f  tha  Chicago  Ordnanes  District.  Chicago.  Zlliaais. 

a  • 

duty  as  a  contracting  effiear'a  ragessaatativa  was  to  insure  that 
Bosaywall  Zneotporstad  ecnpliad  with  the  tans  nd  conditions  of  its  contracts 
with  tha  Onitad  status.  *  sdnlnistared  otbar  aontraets  with  Hona'ywsll  and  with 
other  oentracters.  Z  was  rsspanslhla  for  insuring  that  tha  natarial  used-  in 
tha  nanufacturing  mc  tha  contract  specif icatiohs.  that  the  pieduets  not  tha 
statistical  guality  OMtrel  standards  and  on  a  lieitad  hssis  Z  nagotiatad 
with  tha  osotracters  and  appreaad  ehangas  within  the  cantrsets. 

Twa  of  the  Konsywoll  centraeta.  Z  adtisistarad.  wars  for  tha  production  of 
SBSll  loRhlats.  ana  snti~psrsonsl  and  ens  anti*Mtariel.  Thssa  bonhlsts  ware 
haoMB  as  eluatsr  hsnb  units.  The  contract  was  clsssiflsd  as  confidential.  Zt 
was  sot  elsss«fisd  as  top  sscrat.  The  pnjsct  was  classified  haesusa  tha 
hsohlats  wan  new  and  the  eonflguratien  s^  awnufseturing  tsefenigusa  wars  new. 

Boring  agr  tan  at  Twin  Cities  Any  Aosunitioo  riant.  Z  was  la  tha  plant  on 
tin  pnduction  liM.  on  n  daily  basis.  Z  had  bo  wear  safety  gtaasaa  while  z 
was  in  tha  plant.  At  no  tins  did  Z  ewer  aao  anything  that  would  indiaata  there 
was  any  radioaetlwt  oatarial  in  tha  plant. 

Urn  pndoatien  of  the  hoohlsta^  inwolvad  tho  use  of  ataal.  One  of  tha 
headlata  had  steal  hall  baariags  In  tha  booh  casing  itself.  Z  hnow  of  ao 
apaoial  traataancs  inwolved.  Z  know  of  ao  radionetiva  oatarial  in  tha  ewe 
IWoaywall  huildiaga.  Z  did  not  sea  a  rsdiacnatar  or  gaigar  osunter  or  any  other 
Bodioaatlwa  waaauriag  dawien  and  Z  did  not  ham  to  wear  a  oanltarinf  badge. 


produetiOA  e(  tha  eliMCor  vnita'  rwui^d  In  dtaponaUa  stMl 
Mnp.  Open  my  arrival  in  Au^mc  af  1963,  thara  vaa  aerap  aeetmlated.  It 
vaa  diapeaad  af  la  dapeaabar  1963.  Tha  aerap  vaa  cranaportad  to  Caap  MeCoy 
and  daatreyad  an  a  ranpa  with  C'4  aaplaaiva.  we  than  araainad  tha  aerap  t 
aaa  that  na  partielaa  ad  Idaatldiahla  alaa  raaalaad.  .  _ 

Sa  tha  later  part  af  Saptaaber  ar  la  early  Oetaber  1962,  a  laad  af 
fifty-five  pallea  dnaa,  filled  vith  the  ataal  aerap  vera  tahaa  ta  the  cerpe 
af  Capiaeera  deck  in  Buluth  and  laaded  pa  a  baat.  X  ondarataad  these  druas 
*  were  ta  be  duaped  la  taka  Saperlar. 

the  aewap  vaa  traaapartad  hy  llaaeyvall  la  traeka  to  ttap  KeOey,  Mluth 
aad  Ceap  hiplay.  fba  traaka  at  all  tiaaa  vara  vadar  paard  hy  Banayveli.  Xa 
lata  Oetaber  1962,  ar  early  HavanOar,  aaathar  laad  af  aerap  vaa  tak^  ta 
Caap  hiplay  and  destroyed.*  l  aeeeapeaiad  this  laad  and  vitaassed  the 
diMtnetiao. 

9ha  aerap  vtiieh  vent  ta  taka  Snparlar,  vaa  landed  in  the  fifty-five  • 
pallaa  druas  entU  tha  draas  vere  about  three  faurths  fall.  Tha  top  ana 
fourth  was  filled  with  eanerete.  Tha  dnsM  vera  three  and  one  half  ta  four 
feet  tall,  each  dtua  vas  then  sealed  vith  a  eap.  rxua  the  preduetlen  line 
aaeuaulatiaa,  the  scrap  vent  direetly  into  the  drvas.  Tha  druas  vere  settine 
at  dasipnated  places  an  the  produetien  lina.  At  no  tiaa  durinp  the  handlln., 
ar  teanspartisp  af  tha  scrap  did  X  see  anyuoe  vutrinp  special  protective 
alathinp  or  epuipnant.  X  never  had  ta  vear  speeial  elathinp  or  epuipeant. 

SM  aerap  taken  ta  Duluth  vss  loaded  an  tha  trucks,  under  puard,  and  vss 
aooaaponiad  by  ua  sad  Malar  Sean  in  a  ear.  We  had  a  ear  in  front  aad  behind 
the  truck  vith  puards,  sa  thara  ie  no  ehaaea  that  any  other  natarial  could  have 
been  placed  in  the  truek.  Thacu  vss  nsthinp  unusual  about  tha  trip.  «e  had 
•beat  fifty  barrels  in  ana  trunk.  Tha  sanvey  took  tha  serap  etraipht  to  the 
desk  in  Ouluth.  Tha  barraia  vera  plaeed  an  tha  heat 'a  duck  so  they  eamld  be 
fushad  ar  raUad  into  tha  Inks.  Tha  boat  pareamial  had  no  spaclal  elethinp. 
tta  boat  had  no  apaaial  epaipnent  an  it. 


tttm  trip  took  pUea  la  tha  wminv.  Z  ata  lunch  at  tha  Air  National 
Awftf  Baac  la  Duluth,  after  tha  dalivory. 

fhla  waa  tha  only  aerap  ahipaeat  to  Duluth  that  Z  avar  wltnaaaad.  Z 
avoid  bava  kaown  about  any  and  all  ahifMnta  to  Duluth,  durlny  ay  tour  of  duty 
Nhao  Z  arriwad  at  Tula  Cltloa  Araanal,  Z  raeaivad  a  aaeurity  hriafltt 
aad  whan  Z  loft  Z  was  dahriafad.  Z  was  yivan  no  wamiaga,  nor  was  Z 
aaotlonad  about  apoeial  handliag  preeaduroa  or  haalth  hasards. 

Z  uaa  honorably  ratirad  fxen  tha  O.S.  Aray  in  Mowhar  1966.  Z  was 
,  flvaa  an  oak'  loaf  elustar  for  oy  Aroy  Oaonandatlen  Nodal. 

^  fNrthar  affiant  sayath  not. 


Mhaeribod  aad  sworn  to  bofora  no  this 
day  of  AaaJ  *7  Ct 


Notary  |^iblie.'„a;^ 


County ,  Hianssota 


%  Coomasion  asplras 
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OStTSS  STATES  ^OTECnON  ACSMOr 


TAL  RC8SAIICM  UMOlUnwV  -  nJURN 
tan  eoMcooM  couutvAiio 
euurm.  SBM 


Suaury  of  Wotcr  Anolysos 
Ptrtlxxoat  to  tho  Borrelo  In  Lake  Superior 


Suploa  of  watar  vara  takan  aaar  tha  botcoa  among  cha  barrals  and  at 
a  point  aoaa  100  or  oora  faat  "upatraaa"  from  the  barrale.  Ac  cha  claa  of  ' 
aaapling  on  Daeambar  4,  1976,  cha  curranc  valoelty  was  abouc  0.1  FPS. 

The  curranc  dlraeclon  was  auch  chac  wa  aspect  water  discharged  from  cha 
harbor  to  have  bean  moving  through  cha  area  being  sampled. 

Rigid  precautions  vara  takan  to  avoid  contamination  of  the  samples  by 
concalners  and  saaqillng  aqulpmanc.  A  minute  quantity  of  oil  from  cha  new 
winch  cable  used  Co  lover  cha  sampler,  was  noted  on  cha  lake  surface. 
Precautions  vara  taken  co  a\old  contamination  from  this  source. 

The  plan  of  daca  evaluation  was  to  compare  the  concentration  of 
macals,  organics  and  redloactlvlcy  In  cha  samples  collaccad  from  among 
the  barrals  co  cha  concancraclons  la  water  samples  taken  upstream.  Any 
higher  coacancraclon  In  water  from  among  cha  barrals  would  suggest  concamln- 
atlon  from  cha  barrels  or  Chair  concents. 

An  analysis  for  slevan  matals  revealed  no  detactabla  diffaraacas  b»> 
tween  the  two  groups  of  three  sallies  each.  All  concancraclons  were  within 
the  range  of  values  observed  la  Che  westaxn  tip  of  Lake  Superior. 

A  GC-MS  analyses  for  a  variety  of  organic  chemicals  again  revealed 


no  deceecable  dlffi 


I.  The  PCI  CO..  :entraclon  In  both  sample  locations 


was  a  few  trillion  higher  than  open  lake  values.  These  elevated  values 


C-6 


MORE... 


•  way  h«v«  be«n  th«  result  of  1)  oil  conteminants  from -the  cable,  2)  a 
saell  aBBuat  of  sedliMat  in  the  eeaples  or  3)  Increased  anounts  tram 
harbor  water. 

Cheeks  for  beta  and  gaaana  ealttlng  radionuclides  showed  no  difference 
'between  ssnpllng  points.  The' analytical  methods  used- did  not  include  a 
major  sample  concentration  step  so  detection  limits  could  be  lowered  to 
soma  extent.  The  methods  ttsed  are  considered  adequate  for  purposes  of 
these  analyses. 

EBL-D  concludes  chat  water  qxiality  around  the  barrels  is  good.  We 
find  no  detectable  contributions  from  them  by  the  elements  and  chemicals 
we  are  able  to  measure  routinely.  Ho  information  has  been  found  to  con* 
firm  or  deny  that  the  barrels  contain  steel,  alumlntim,  and  zinc,  and  any 
solution  chat  might  be  taking  place  is  not  detectable  by  our  methods  even 
though  the  SMthoda  we  employed  have  significantly  greater  sensitivity 
than  those  normally  used  In  routine  laboratories. 
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81,830.33 

81.092,521.10 

(b> 

Iteso,  Or^Mdo,  KZU 

2,072,960  3,094 

4  049.88 

2. 724, 619.60 

(6) 

• 

Saeetea  Aoecablj  for 
Ortnads  VSS,  OSD.  Bb. 
879C493 

2.072,980  3,094 

2,150.47 

770.814.90 

<8> 

Baso  Boctioa  faooihly 
for  Oroaado  108 

OBD.  m,  8703404 

2,072,980  3,094 

1,150.47 

770.614 
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BALL 


i095  ±  005  SPHERICAL  OIA 


1  -  SPEC  MIL -A -2550  APPLIES. 

2  -  MATERIAL-  WIRE,  STEEL,  STEEL  NO.  1010,1015  OR  1020, 

FINISH  NO.i,TEMPER  HARO.  PRACTICE  A  OR  B,  SPEC 
QQ-W-46I(N0TE4),0R  WIRE.  STEEL,  6R0UPH  STEEL 


6 


NO.  1013,  FINISH  I.  TYPE  3,  SPEC  QQ-W-409 
(NOTE  5) 

WEIGHT  OF  600  BALLS,  34.5  ±  1.5  GRAMS. 

APPROVED  SOURCE-  MINNEAPOLIS  -  HONLYV.ELL  REGULATOR 
CO,  HOPKINS,  MINN.  HAM.M.ERMILLED,  FLASHED.  (NOTE  6) 
APPROVED  SOURCE-  HARTFORD  STEEL  BALL  CO,  HARTFORD, 
CCNN.  EITHER  DOUBLE  -  FLASHED  OR;  HEADED,  FLASHED  AND 
UNGROUNO  (NOTE  6). 

ALL  SOURCES  MUST  SUPPLY  AN  ITEM  EQUIVALENT  TO  THE 
MANUFACTURER'S  ITEM  INDICATED.  ORDNANCE  CORPS 
APPROVAL  REOL'iREO. 
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eneANiZAriON  OR  AOORCU 

DCASPRO  Honeywell  Quality  Assurance  Rep  600  2nd  Street  NW,  Hopkins,  MN  55343 

I  '3ohn  C .  Keren  wrwt  to  uaku  tmk  yocLOwiHC  statcmcwt  uwokw  qatmi 

concerning  the  contents  of  the  steel  barrels  sunk  in  Lake  Superior  Tfie  basics  .are 
(1)  classified  material  was  being  manufactured  at  Honeywell  locations  (2)  due 'to 
problems  no  classified  smelting  facility  was  available  (3)  safeguarding  and  stprdge 
of  this  volume  of  scrap  material  from  mass  production  was  not  feasible..  It  was." 
detemined  that  sinking  the  material  to  a  great  depth  in  Lake  Superior,  was  the  most 
economical  and  secure  method  of  disposal.  The  Army  Material  Connand -dTranged  'for 
the  material  as  generated  to  be  placed  in  55  gal.  steel  dnnss  with  concrete  poured 
in  the  base,  classified  material  to  within  approximately  6  inches  of  cop  and  a  layer 
of  concrete  on  cop  Holes  were  punched  in  the  side  to  allow  water  to  enter.  (Orig¬ 
inally  this  was  not  done  and  some  barrels  floated  due  to  their  displacesient  being 
greater  chan  the  weight.)  These  barrels  were  stored  until  a  quantity  sufficient 
to  Justify  Che  use  of  a  Corp  of  Engineer's  barge  and  tow  by  tha  Coast  Guard.  Thay 
were  then  transported  by  semi- truck  under  guard  to  Duluth  or  Superior  ,  loaded  on  the 
barge  and  then  to  a  point  selected  by  the  tow  Captain  for  dtmpiag.  This  was  witnessed 
by  various  employees  of  the  Chicago  Procurement  District  or  Chicago  Ordnance  District 
The  material  as  generated  consisted  of  two  types  of  metcl  parts.  One  type  was  an 
bossed  strip  steel  Chat  was  formed  into  hemispheres.  Both  the  flat  embossed  strip 
,  ...c  into  pieces  and  hemispheres  with  conneeting  parts  would  be  in  some  barrels.  The 
second  type  was  a  die  cast  aluminum  with  steel  shot  in  a  matrix;  this  could  be 
hemispheres,  broken  pieces  of  hemispheres  or  ingot  consisting  of  shot  and  aluminum 
matrix.  In  addition,  small  quantities  of  expended  test  items  were  placed  in  a  few 
barrels.  I  was  a  Supervisor  ''f  Government  Quality  Assur*n<*R  personnel  during  this 
period  and  the  course  of  my  duties  cook  me  thru  these  areas  each  day  and  I  personally 
saw  the  content  of  751  to  801  of  the  barrels  as  they  were  being  filled,  la  addition, 
all  the  barrels  filled  at  tha  Bldg  502  Itoaeyvoll  facility  were  reviewed  by  one  of 
our  personnel  prior  to  final  casMnclag.  .Further  if  memory  can  be  relied  upon,  Z 
believe,  chat  there  were  a  few  barrels  (no  more  than  6)  of  material  from  Hopkins 
Honeywell  included  la  one  shipment,  these  contained  thermal  battery  parts  and  materi¬ 
als.  To  the  bast  of  my  knowledge  and  swmory  this  was  the  content  of  all  barrels 
filled  at  the  Honeywell  facility  and  shipped  to  Lake  Superior  for  disposal.  The 
items  being  menufactured  at  the  Bldg  502  Honeywell  facility  at  that  time  were  the 
upper  and  lower  shell  for  the  TS7(M43)  munition  and  upper  and  lower  haid.spheres  for 
the  AH4  and  MAO  grenades. 
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To“R  T  E  R  H  a  L^TC  OTM  P.A  N  Y-je  0  R  R.E.5  P  0  H  D  E  H  C  E”3  * 


S3pta:±6r  I?,  295^ 
:!•  I^sctdo 

•  sro^BBS 


cone  7o< 


7)sd}li£g  Scrap  BMjpfaara*  and 
ohwbiw  to  SalTifii  ftuf  Hktarlal 


Sebnaa 

* 

I4snitk 


•Sba  oerap  luui  faaaa  taatalad  aalas  ih)  djfforagfc  conrtitiflm  of  tba 
lead  iB  t&e  banral  ep  alxtera  of  rode  to  scrap*  It  has  bosa  dstanrtnsd 
tbsttho  boat  eesditleBS  vouild  ho  ohost  605  rook  *  lt05  aanp  and  absot 
ODS*third  of  a  harral  full  ef  mtorlal*  ISais  njxtsrs  ahenid  ho  *»«*»•*« 
la  vater  for  aboat  8  hoars  to  mo9s  60%  of  the  rav  Batsrlsl* 

To  haadlo  tbs  asotmt  ef  eenp  predoeod  on  the  lias  voidd  roqtdro 
(2)  tusbllsd  huralo  as  largo  as  tho  iB^tOO  Aljsao  bexrols  aos  ia  asa 
in  tbo  ball  sx^tn*  Sio  barrels  voald'  hava  to  bo  bollt  apoelal  to 
ataad  tho  aotien  of  the  6”  to  8*  steass.  A  barrel  sltSi  doors  vltli 
1/8”  f^iaaotor  holas  car  «nk  bettor  to  roaonro  the  rav  sateilal  as  it 
is  herdeoB  free*  If  the  ocaQl  pdeaoa  are  left  is  dso  harrailt  thsgr  sot 
as  a  cuaMcn  to  pravoat  further  brsdaga  of  satorial* 

The  (2)  harrols  woold  haro  to  be  vm  otoadj  fer  at  least  6  vsdeo* 

3  shifts  to  tsSblo  the  e*Tap  atalia^*  After  this  cersp  is  all  osod 
up^  It  voold  roqaire  15  hours  s  da/  to  hardlo  ths  sorsp  oroatsd  eaOh 

d^*  “  .  ■ 

# 

WilUcas  Bataat  Crashw  cod  Phivarisar  Ccapau7  Zse*  caa  sxqppl/  a 
(C156  hasseraill  f  cr  8129P«00)  loss  cstor  and  Ins^UatioB*  13da 
hanasTrill  should  laadlo  this  jOb  aad  break  np  all  the  scrap  eaoh  dir 
lA  aboat  2  hoars.  ?h«  gsrae  iihx±  eawla  rM.  >m  gal-aa^ti 

la  2  vosko  and  lAth  the  aresont  ehertaao  cf  rav.catar«fX  ^ 

to  oTgrrccoo  a^rafttaao*  ■  ■  ■ 

As  a  eos^arloeay  it  veOld  roejairo  about  $0  hours  to  bresk  op  a 

pooads  of  oers?  with  the  taskUsg  barral  aad  aboat  3  boaro  vitli 
tha  WiUijQsd'  Laxssndll*  lha  balsses  of  ths  oparatioas  mdld  be 
about  the  lass  for  tha  saluags  of  the  rav  aatsilsl*  Sds  doss  nst 
xaaa  ths  eperater  would  hate  to  be  at  the  taeftliag  barral  fer  the  foil 
^  hoers)  bttt  the  labor  >:oald  bo  at  laaot  9  honrs/H  lbs*  oaisig  tbs 
torbliag  barrslo* 


It  Is  ostteatod  ths  tamaraHJ  would  bs  a  OXesav  opwatftsa 
than  tha  trrhliag  basrsls  asd  would  roq*  -irs  l/k  of  tha  floor  spuo 
reqoirod  for  ths  tudilisc  buvals* 


2 


Sm  snail  ajcoat  of  rav  icaterial  salvagad  to  dato  points  cat  tbat 
it  is  posBiblo  to  salTaga  this  natarlal  and  r«tum  It  to  uaaabla  raw 
astoriil.  ^  diaeasion  vUL  to  ehaaged  *0005  to  .OCII^  bat  tbo  isotorlal 
will  fltiil  bo  voU  within  spoo. 

Zt  is  roeoBoaoadsd  that  a  tfilllirao*  haaasnsill  is  pnrehaood  or  rontad  ’ 
as  soon  as  pesalhla  end  this  saltado  prograa  la  verlcad  ont»both  to 
salvaga  tbo  rav  notarial  and  to  cloaa  op  tbo  dla  coat  orao* 


BBtfS 


C-/6 


DISPOSmON  FOR^4 

security  OA  UTION  u/*a»> 

SEP  2  8  1959 

rtu  NO. 

OBZZSC-X 

cowect  Jtgpegal  of  Scrap  Material 

Coatraet  ilWll-C32«021X*30I9 

TO  CaBOMdiJBC  Officer  Speeicl  Sepreteatatlre  28  Sept  1939  comment  mo.  « 

OdcMfiO  Ordaaaee  Oiitrlet  of  OeoBUdlac  Officer  Capt  9eea/oJ 

!•  Sm  eadeoed  MeMraadoAt  aided  iiaa  prepared  Mlaaeapcile  BeaepyeU 
Becalater  Coapaaar*  refleeta  the  reeolU  of  a^eriaeatal  wexk  carried  ea  as  a  result 
of  Olstrlet  rsocaAsadetleas  relatlTs  ts  the  abOTS  sahjset*  She  reiults  of  this 
ezpertaeat  iadleate  that  the  rseerezr  of  talvace  zev  aaterlnl  at  a  result  of 
toahllae  would  result  ia'eeatldexaoie  equlpueat  to  be  aequlred  at  well  as  the 
aeeettltj  for  aeeruiac  oeatldexable  cost  free  dlreet  labor* 

2«  Preteat  plaas  call  for  lihe  ditptsal  of  aoeaaralated  sorap  at  Side*  502  hp 
dunplas  la  La^e  Superior  with  the  aetlttaaeo  of  the  Um  S*  Arsff  Cons  of  Saglaesrt* 
Ihlo  cctioa  has  beeeae  aeceetaxp  duo  to  the  largo  aecacalatlea  of  scrap  catorlal 
aad  the  dole/  la  arrlTlag  at  the  foaelbllltp  of  this  so^sstod  csthed-of  ditpotal^ 

3«  It  It  rtquottod  that  the  oadottd  Uoaeraadoa  bo  roriovod  b^  appropriate 
porooat  aad  that  erpodltleua  aotloa  bo  tokoa  to  rooolro  the  tjrttea  for  dltpetal 
of  this  oaterlal  which  oust  bo  usod  la  tha  future* 


P*  S«  USAS 
Capt,  Ord  Coxpt 


aaa,  kom  dtd  9/17/59 


CC  Ktjer  7oasaat 
JLm  Um  Suadf  or 
Btnaaa  Saraott 
V*  Um  liriagttoa 


OilCS^aL  29  S«pt«Bbflr  1959 

*”  t 


SU3JSC7:  Us«  of  l^;uip&eat  in  Culath  liianosota 

HittPo^iolis-HorMryMll  Bagalator  Cxipmy 
Contzmet  Ho.  !liUlI^022-0£D.3019 


TlitOs  Di-visioii  iiinglxMor 

U.  S.  Anj  Enginaorlng  Division 
Korth  Central  Division 
536  South  CIrrk  Strsot 
'ChLeofiO  5,  IHinoio 


TO:  U.  S.  Aznqr  Enginsering  District  St.  Paul 

1217  U*  3.  Post  OffLco  and  Custau  Saus« 
IBO  East  KsUog  Dlvd. 

St.  Paul  1,  I'innesota 


1.  It  is  rscuasted  that  tha  services  of  the  Lake  Superior  Office 
at  Duluth,  ^linr.esoca,  be  maae  available  for  the  diaposal  of  elasaiiled 
scrap  .material  unuer  subject  and  allied  contracts.  Mr.  Knolton  of  your 
organLiation  .has  been  c«itacted  and  indicates  the  equipment  is  availahle 
and  has  perforaed  this  type  of  service  for  other  Cppartsient  of  Defense 
Agencies. 

2.  The  Contiraetor  viU  bear  the  cost  of  the  use  of  the  oquipae^. 
H  cvrill  also  furnish  transportation  and  guard  service  for  naterial  fron 
Kizh'.ea|Mlis  to  Luke  Superior.  It  is  estiasted  that  the  aeount  of  sor^ 
naterial  uill  veigh  I^)prexi■ately  13,000  pounds,  including  prsparatica 
for  disposal. 


3.  Requsst  a  cqpy  of  your  action  bo  nauio  avail ablo  to  this  offlco 
at  tho  earllost  posaihle  date. 


c 


r 

Division  Znglcser 
U.  S.  Aray  Zs^ineerlng  Division 
North  Csntml  Division 
536  S.  Clark  Street, 

ChiesgOy'^IlUnoia . 

1.  Request  utilisation  of  exlstlns  avallahle  equlpaent  in  Deluth, 

Mlxm.  for  the  disposal  of  classified  scrap  saterlal  under  classified 
contract. 

# 

2.  Tbe  coAtraetOT  vi^bear  the  cost  of  the  use  of  the  equlpaMot.  Kr. 
Xholton,  Lake  •Sw^Hseiii^ffleer  has  been  eoataeted  and  Indlcatea  the  ■ 
equlpBsat  la  available,  and  that  he  has  done  this  ^rpe  of  vork  befhre. 

The  eoatraetor  vlU  fhnUeh  traasportatioa  and  guard  service  fOr  aaterlal 
froa  Minneapolis  to  Lake  Superior.  This  letter  should  be  written  and 
hand  carried  to  the  Chicago  Office  of  the  Dlvlalon  Engineer,  and  after 

it  is  approved,  sent  direct  to  oe  in  Minneapolis.  I  will  then  haad- 
carry  the  Infonatlon  to  the  St.  Panl  Engineer  Office  and  then  to  the 
Lake  ^fiepnMin'Offiee . 


z-"  /y's'/ 


CAPtfUOtDEAS 
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LT^ir?.  yOf.S.  'tz 
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CBEEC-X 


SUBJECT:  Oitposal  of  Sertp  Haterial,  Cootraet  DAoll-(^> 
0^3019,; 

TBBD:  CooBandlRg  0r£leor«  fBOK:  KaJ.  C.  7.  Vansant  DATE:  1  Oet.  195 

Chicago  Ordnanea  Dlatriet  OdMEMT  #2 


Capt.  P.  R«  Doan, 

Spooial  RaproacatatlTo  of 
rnwHnrilm  Offieor 


Kajor  7anxaat/ar 


1«  Arrangaaenta  hafo  boon  nado  to  oapodito  tho  diapoaal  of  aecnaolatod 
aerip  aa  rofloetod  in  Cocaonb  ifl  aboro.  Dotaila  of  tboao  airangamonba  nora 
dlaeaaaod  during  Capt.  Ooaa'a  Tiait  of  29  and  30  Soptonbor. 

2«  With  rofereneo  to  tho  Momorandua  subaittod  by  M.  H.  R.  propoaing  an 
additional  nothod  of  sogrogatlng  acrap  aatorial»  it  ia  roqucatod  that  tha 
following  additional  information  bo  obtainod  from  tho  eontraetor  for  preaei>> 
tation  to  tbia  offieo. 

a*  Confirmation  that  tho  proeoaa  roeoanondad  haa  boon  anf> 
fidLontly  oaplorod  to  produeo  tho  .roaulta  doairod* 

b.  Preparation  of  an  oatlaato  of  eoata  for  tho  reproooaa- 
Ing  of  tha  metal -roeoTored  that  will  bo  rouaod. 

e.  Tho  eoata  of  a  motor  for  tho  oBaaacmill  and  the  exponao 
for  Inataiiatlon  alao  bo  roqoirod. 

3«  Serooning  of  CoTarxaont  aooreoa  for  tho  arai lability  of  a  hai—imill 
of  tbo  aamo  or  Uka  modal  haa  boon  initiated* 


4*  Zn  tho  aoantlmo,  it  may  bo  tho  doairo  of  M.  H.  R*  to  propara  a  pox^ 
ehaao  order  with  eomploto  juatifieation  for  tha  nooda  of  thia  oqittipaant  with 
eoat  oatlnatoa  aa  oaoBoratod  abovo  for  future  proaontation* 


J*  %  UAUSR 


C-71 


^riON  ItfMM 


DlSPOSlTiOH  FORM 


nu  so. 


CSX3&.Z 


SUUECT 


.Um  Of  Jlz97  Zaciaoor  Sq,alpBoat  Sa  Salath*  Xlaa. 
for  tho  filopoool  of  CluolflodStt 


,*o  CcaB»aalas  Cf floor  'MM  SpoelaX  Si^rMoatatiro  7  0e«  19»  commuitno.i 

2o*aott  ,  .-.'2Vrtof..6cM»adla«  Offleor  . '  TH*n/f1  -•  - 

vxr  - :  !•  2oforaaeo  lo  aoda  to  iottor  datod  29  SoptMbor  1959,  Vabioet  ^ 

. .  ohieh  was  soat  thxeoi^  tho  OlTlolea  Saclaoor  la  Gbicage  to  tho*  Xaciaaoriac  Sistrlot 
:?.ia  St«  pool* .  Mr*  2t*  X*  Saosor,  Jr«,  Chiaf  of  tho  Opoxatioao  Offleo  la  St«  9oal» 
..eeaeonrod  ia  tho  haaio  lattar  aad  oa  6  Oetohor  1999,  a  trip  vao  aado  to  tho  filatxlet 
''^3Sasiaear*«  Offleo  la  %Iath  to  farther  ls?»sti«oto  tho  aoeoaaa37  procadaroe* 

■^r‘  2m  Zt  «afl''foaad'that  adoqoato  aatorlol  oodpooat  aa  voU  ao  aooaels' 

-•  vara  a^Uablo  for  thio  opoxatlea,  aad  a  aaooat  of  aatorlal  voold 

*  bo  ascaaaaxr  dao  to  proslaltr  of  dodei  aad  typo  of  tosooIo  to  bo  asod*  Ceataet 
AO  aado  with  j<r«  Yaa^E  aad  2{r«  raowltaa«  «ho  wore  aeat  ooopaiatlva  la  tholr  aetloao . 
^.Zha  oezap  aasorlal  ahleh  wo  dispoaad  of  Iqr  this  aothod  la  pzoooatlp  balac  prtsparod 
'4  for  aoToaoat  b7  Jdanaapelio  EeaoTVolX*  Bo  prooaat  plaaa  aro  to  utillso  eeaaaselal- 
-vaa-ST^  Tohlelo*  botwooa  >aaaoapolla  aad  Soloth.  Sooarltr  arraacoaaatar  have  baoa 
~2oordlaa&od  with  the  Coaaaadla<  Offleor  of  the  :(•?•  Sota^iBoat  at  Tort  Saolllax* 
:<ajor  Stapiosoa.  aad  aoeoosa:7  xoarda  will  bo  aado  aoaiiablo  for  tho  shlsBoat 
.  sa  r«it»  so  well  ao  the  tlao  latonal  prior  to  ^laklac.  Zt  is  aosoaod  ttet  t>*^ 
dlopooax  will  bo  aooeqpllahod  withia  tho  aort  two  vooks* 


StCTlOH 


CPNTIICT 


ORONtmCZ  3RS  (- 

S\(^V'F 


CONVERSUrOH  DECOIIO 


CT 

34  / 


'I*  in  OHitf! 


nU  40. 


TIltRMOMf 

VISIT 

□  IM  OJ  OUT 

C  TO  O  fto 

•  im  V 

r'f  /T.  ..'Jf  c  c  o  « 


•(RaCStMTioP  ^ 

T.  C.  /^~  ^  •  *0 


Aooaiss 

f  If  yi  4t  l^/  ^ ///»<*•  j/ • 


CITT 

^  ^  f^'  G  ^  "Po  f-t  t  -j-  _  j-  - 


TficruM  (zrtMsiOH 


pteciMiMAiT  norci 


/  A./  /'-TWeC 


A/’(^  r  /^/c'ce  jXW/fV  7“ 


+  c  c  E/.V'/  PAf^y/  C 


c  o  VI  Vi  ri  v  '  J  y  tr  f  c »  >-/f  ^  '■/' 


•  e7  A,.  ^  C  c_  'f  ^CV  C.  /Vfc*  J  7“ 


COMVCKtATIOll  IM  (Micr 


/-I  W/C  <.  ^SJ^Af 


v'  '7“^  .  ii  w»  /  CC,  t  /V  -f  J»  / 


WrT'^AcX  5  o/'"  J  c  »■? W 


C*£7>i  v'.«  CT^iS;  3/7iC6: 


3  W<c'  fee?"  er  V  t-r«/7“,  r.-^rEST^c v z 


^  J'c-CC'eC  <ii> 


HR 

Ce  <?  7//^  rwr*- «•  B  c  «  il  FAfAT  eP 


j  >Ar  /  <\T  g  T*f  ^  F  4m  y./.v.  r"  ^ 


SCtF/tP  P«C  /r^u  irP*  Vii., 


(^cTuALL<f  J (/ r^'r’Pir'7^ 


HSE-EU^ 


DEPARTMENT  OF  THE  ARMY  Mr.  £ichhom/Phc/584-3816 

U  S.  ARMY  CNVIRONMCNTAL  HYCICNE  ACCNCY 
ABCROEEN  RffOVINO  CROUNO.  MARYUAMO  JtOtO 


t  0  JUN  877 


SUBJECT:  Environmental  Hazards  of  Waste  Disposal  in  Lake  Superior 


Commander 

'uSA  Amaaent  Materiel  Readiness  Coonand 
ATTN:  Environmental  Quality  Office 
Rock  Island,  Illinois  61201 


1 .  References. 

a.  FONECON,  17  June  1977,  betMeen  MAJ  Daniel  Wilking,  your 
Headquarters,  and  Or.  Donald  Emig,  this  Agency. 

b.  FONECON,  28  June  1977,  among  MAJ  Wilking,  Or.  J.  T.  kyatt, 
and  Mr.  Henry  C.  Eicbhom,  this  Agency. 


2.  Reference  la  requested  this  Amncy  to  evaluate,  on  a  worst  case 
basis,  the  potential  env1roi«antel.i^iMrdL  due  to  chemical  toxicity  of 
4ttsposal  in  Lake  SflWBleji^  dartwr^tlmMMWrtiefc\l^  six  sealed 

dpnmt:jaeii8di|fn(rpwaiwtta(Et<>^  chloride,  barium 

'  '  and  calcium  chromite;  c^^fcfuR  chldrlde,  and'zirconlum  metal).  The 
following  simplifying  assumptions  were  proposed  by  your  Headquarters. 


a.  Instantaneous  dissolution  and  diffusion  of  contents  of  the 
drums. 


b.  A  mixing  zone  1  mile  in  diameter  ^OQ  feet  deep. 

c.  Each  drum  filled  by  about  50  percent  with  each  toxicant. 

Reference  lb  requested  F  seeiimty!wftuai1oh  of  enviranmental 
hazard  due  to ‘chemIcaT  toxicity  of  sdiiiMdO  drums  (55  gallons)  of 
steel  and  aluslnum  parts,  consisting  of  six  dtmips  at  the  same  site 
during  the  period,  1957-62.  Some  efforts  have  been  made  to  retrieve 
the  drums  which,  to  this  date,  have  been  unsuccessful.  Findings  of 
this  Agency  will  be  a  basis  for  decision  as  to  whether  further  retrieval 
attempts  will  be  made. 


4.  Based  upon  technical  considerations  summarized  in  the  table  appmded 
as  an  inclosure  to  this  letter,  it  is  our  considered  jud^nent  that  the 
dump  referred  to  in  reference  la,  should  the  sealed  dnsns  open,  represents 
negligible  enviroimental  hazard  with  the  exception  of  chromium,  due  to 
barium  and  calcium  chromate,  which  represents  low  hazard  as  a  result  of 
propensity  of  chromium  to  bioaccumulate  in  biota  of  the  food  chain 
leading  to  man.  However,  we  feel  that  the  simplifying  assi^tions,  together 
with  the  criterion  chosen,  have  teen  sufficiently  conservative  as  to  caiM 
the  probability  of  the  event  of  bioaccumulation  of  chrornium  to  be  exceedingly 
small. 

5.  In  our  opinion,  the  environmental  hazard  due  to  chemical  toxicity  of 
aluminum  and  steel  parts  is  also  negligible.  This  opinion  is  based  on  the 
exceedingly  small  solubility  of  steel-  and  aluminum.  Because  of  this  tiny 
dissolution  rate  and  the  vast  voltane  of  Lake  Superior,  we  are  certain  that 
the  dissipative  capacity  of  the  Lake  far  exceeds  the  dissolution  rate  of  the 
metals,  and  that  the  chemical  background  of  the  Lake  and  of  the  mixing  zone 
specified  will  never  be  exceeded  due  to  this  small  addition. 

6.  This  Agency  recomnends  that  no  further  attempt  be  made  to  retrieve  the 
drums  referred. 


FOR  THE  COffMNOER: 


HRSAR-ISE 


J!  At-u  1077 


MEMORANDUM  FOR  RECORD: 

SUBJECT:  Classified  Scrap  in  Lake  Superior 


I.  Froa  the  historical  records  available,  which  are  liaited  due  to 
required  record  destruction  and  the  sinking  of  one  tugboat  and  the 
buning  of  another^both  with  logbooks,  the  following  is  the  duap  dates 
and  depths  of  the  six  known  duaps  of  barrels  into  Lake  Superior: 

a.  Dump  No  1  o/a  27  Oct  S9  in  not  less  than  100  ft  of  water. 

b.  Ouap  No  2  o/a  2S  Sep  60  in  not  less  than  100  ft  of  water. 

c.  Ouap  No  3  o/a  IS  Jun  61  in  not  less  than  100  ft  of  water. 

d.  Ouap  No  4  o/a  14  Oct  61  in  not  less  than  200  ft  of  water. 

e.  Ouap  No  S  o/a  26  May  62  in  not  less  than  300  ft  of  water. 

_  .  _  .  Otpp.  Np  ^p/a.  26  S^.  62  iA  noj^Ms  t^  300  ft  of  water. 

addSQ'MM^  linmr  ,':f^^«inSi{M^IC&xw^ibns  specified 
'  dumping  to  be  done  not  less  thn  3  ni'les  fzoa  shore. 


2.  Actual  diaap  sites  are  not  known  except  for  the  one  which  was 
located  with  the  help  of  a  coaaercial  fisheraan  who  unintentionally 
caught  soae  barrels  in  his  fishing  net  and  with  a  sonar  device  that 
gives  a  bottoa  profile  of  an  area  of  the  lake.  The  St.  Paul  District 
Engineer's  Office  stated  that  without  a  starting  point,  such  as  given 
by  the  fisheraan,  the  reaaining  diap  sites  would  be  nearly  inpossible 
to  locate. 
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us  ARMY  ARMAMENT  MATERIEL  READINESS  COMMAND 
PUBLIC  AFFAIRS  OFFICE  ROCK  ISLAND,  IL  61201 

(309)  794-5838,  5421,  6144 
AUTOVON  793- 
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DATE:  29  April  1977 


NO: 


96-77 


PSC 


ARMY  TO  RAISE  SCRAP  FROM  LAKE  BOTTOM 

HQ.  US  ARMY  ARMAMENT  MATERIEL  READINESS  COMMAND  (ARRCON).  ROCK  ISLAND,  ILLINOIS. 

29  April  1977  -—Several  barrels  of  formerly  classified  scrap  material 
dumped  by  the  Army  in  Lake  Superior  nearly  20  years  ago  will  be  raised  from  the 
lake  bottom  to  ascertain  their  exact  contents.  Army  officials  announced  here  today. 

The  material,  dumped  during  the  late  1950's  and  early  Sixties,  has  recently 
evoked  concern  from  a  number  of  Government  officials  and  environmentalist  groups 
as  to  whether  the  scrap  was  affecting  the  lake's  water  quality. 


^  **  weether  condi  ti  ons 

and  plans  are  finalized,  the  Army  announced.  A  detailed  analysis  of  the  scrap, 
made  up  of  such  metals  as  zinc,  steel  and  aluminum,  will  be  done  by  the 
Environmental  Research  Laboratory  in  Duluth. 

Although  water  saaiples,  taken  in  December  1976  by  the  EPA,  Duluth,  around 
one  of  the  known  dtop  sites,  indicated  good  water  quality.  Army  officials 
^cknoK^le^e  tha^nvironmentallsts  and  other  interested  parties  will  continue 
to  speculate  on  the  barrel  contents  until  the  analysis  of  the  material  is  made 
public. 

.  .  Some  1400  barrels  were  disposed  of  in  the  lake  during  19S9  through  1962.  The 


'"^ei^jresldual  scrap  WttHal  was  left  over  from  production  lints  of  HontyMtII,  Inc 
the  M1nntapoll's~'e1ectron1cs  firm  which  had  ViT Army  contract  to  produte 
fragmentation  grtnadmi. 

-END- 
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US  ARMY  ARMAMINT  MATiRliL  REAOINISS  COMMAND  ] 
RURUC  AFFAIRS  OFFICI  ROCK  ISLAND,  IL  6l2r' 

(309)  794.SR3S,  S421,  6144 

.UTO*OH,«.  lailLgAli 


DATE:  16  M«y  77 


NO: 


113-77 


PSC 


ARMY  DIVERS  TO  RAISE  WAR  SCRAP 

HQ.  US  ARMY  ARMAMENT  MATERIEL  READINESS  COMMAND  (ARRCOM).  ROCK  ISLAND.  ILLINOIS. 


May  16.  1977  - An  Aray  diving  taan  will  ralsa  one  or  more  barrels  of  formerly 

classified  scrap  materiel  from  Lake  Superior  during  the  second  week  In  June,  an 
Army  spokesman  said  here  today.  Colonel  William  T.  Green,  Chief  of  Staff  of  the 
US  Army  Armament  Materiel  Readiness  Coonand,  announced  that  divers  from  the  86th 
Engineer  Detachment  (Diving)  from  Fort  Bel  voir,  Virginia,  will  be  in  charge  of  the 
recovery  operation.  The  dive  will  be  subject  to  weather  conditions,  said  Colonel  P'*ee! 

Some  1400  barrels  of  scrap  were  dumped  In  the  Lake  during  the  late  1950's  a.  - 


MlnneapoHs- 
produce  fragmentation  ^ 

grenades.  The  process  of  casting  the  shell  so  as  to  explode  into  uniform  particles 
v«as  secret;  the  scrap  from  the  manufacturing  process  was  classfled.  It  was  later 
de-classifled  during  the  Vietnam  Mar. 

A  fully  equipped  derrick  boat  with  decoo^resslon  chamber  and  other  diving 
apparatus  will  act  as  mother  ship  for  the  salvage  operation.  Army  divers  hope  to 
locate  one  of  the  suspected  dump  sites  In  some  120  feet  of  water  near  the  Knife 
River  estuary. 

According  to  Any  sources,  once  the  site  Is  located,  divers  will  bring  one  or 
^.  more  barrels  to  surface.  Representatives  from  the  Environmental  Research 
diboratory,  Duliith,  wfll  be  on  hand  to  observe  and  later  analyze  the  content  f 
such  meuls  as  zinc,  steel  and  alinrinum. 

•  MORE- 


t/  > 


r 


N.R.  113-77 
Page  2 

Arvv  officials  acknowledge  that  environmentalist  groups  have  been  concerned 
over  the  barrel  contents.  Said  fireen.  “Ever  since  the  barrels  became  a  subject 
of  discussion,  rumors  have  been  flying  that  they  contain  some  form  of  toxic  or 
radioactive  substance.  Ue  want  to  lay  those  rumors  to  rest.* 

Although  water  samples  taken  by  the  EPA  last  Oeceimer  discount  any  water 
Impurities,  public  speeulatiM  has  continued. 

-END- 


I 


Headouar^ers ,  'JS  Amy  ArtaMient  '{a'terleJL 
Readiness  Consaanc,  Rocic  Island,  I*  1  i nnis 


2  V  3  R  S  L  2  A  S  E 


DATE:  10  June  1977 


Dateline:  Duluth,  Minnesota,  10  June  1977  -  -  A  three  day  search  by  Any 
divers  failed  to  locate  and  recover  barrels  of  foraerly  classified  scrap 
materials  from  Lake  Superior,  an  Aray  spokesman  said  here  today. 

Some  1400  barrels,  sunk  In  depths  ranging  from  120  to  500  feet  of  vats 
nearly  tventy  years  ago,  contained  left-over  metal  scraps  from  the  pro¬ 
duction  lines  of  the  Minneapolis  Regulator  Company  which  was  under  Azisy 
contz^t  to  produce  metSLl  parts  for  controlled  fragmentation  munitions. 
These  munitions  vere  classified  during  the  late  'fifties'  and  early 
'sixties',  and  later  de-claasified  during  the  Vietnam  Jar.  The  Amy  di¬ 
ving  team  ftom  the  d6th  Engineer  Detachment  (Diving)  tram  Fort  Belvolr, 
Virginia,  made  approximately  12  dives  and  spent  more  than  6  boinrs  on  the 


4aka  bottom 


:  .3dZaire-af  the  Lake, 


searehtnj|E.y^l^Myeeted^dpy;:al^  one  and  half  miles  off  the  North 


lO  milea  from  Duluth. 


•'orklng  with  underwater  detection  gear ,  including  TV  cameras  and  Sonar 
equipment  they  searched  for  the  elusive  barrels.  The  Army  crew  vere  Joined 


ITU their  quest  by  Doctor 


Johnson  of  the  Ualverslty  of  Minnesota, 


one  of  the  country's  leading  ej^erts  on  underwater  detection. 
Colonel .’JiUiam  T.  Green,  Chlef-of-Staff  for  the  U.S.  Anqr  Az 


Mtterlel 


Readiness  Cn—n1,  Rock  Island,  Ill.,  stated  that  while  be  was  disappointed 
that  a  sample  barrel  could  not  be  opened  to  coartnee  skeptics  of  the  (barrel) 
cqatents,  sufficient  erldsBce  doea  exist  from  old  records  and  eye-vitness 
|[v.aceounts  that  ttiia  coi^teats  are  aa  the  Army  has  said  all  along. 


He  eaphaaised  uiat  no  endoaoe  exists  that  the  barrels  are  eontamlaatlag  the 


22222 


Lake  or  oazardous  to  public  health.  'But,  I’m  also  silndful  of  those 

b 

voo  have  express  coocem  over  this  parte ular  issue.  However,  It  does  not  change  — 
the  docuaested  evidence  ve  uncovered  during  an  exhaustive  investigation, 
that  these  containers  are  filled  with  other  than  metals  of  zinc,  steel  and 
sluBdnum  encased  In  cosent.  They  are  neither  toxic  nor  radioactive”,  he  said. 

"It's  been  a  tough  decision  to  call-off  the  operation  but,  we've  given  It 
our  very  best  tzy.  It's  e^qKtnslve  and  to  continue  would  be  a  waste  of  the 
tsjqMyer's  money”,  he  concluded. 
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(  S.  Aragr  Uorpe  of  rngimari 
juvr  up  FrMay  after  m 
Msr  df  me  bamfti  mm  m  i«  ei 
Adler  aBom  »  mini  am  df  ornmii  atm 
enemu  mila  dll  me  mib  meat. 

ftfteft  fty  lepMicatMl 

^^MmSan  SSmM  me  bH^ 

-nemaliy  nm  ftrwmi  m  0»  arew  me 
itaetfdim  par  demcteft  mem  last  laU. 

Hie  imeranaw  m  Novemimr  pmpaim* 
ed  me  apimram  iccatioB  at  wnm  oi  Um 
barrels  and  waier  Muaiuy  leata  were 
nwdebaeauae  el  oenuarm  mmraaead  by 


wbiMluB  at  me  drm 
plyTlidiaattdimcaMd 
atom  me  water  fumily 


m  capremmae  lad  to  me  iuni 
••«mm«dmo|mr aome of  me 

‘m  m  m  IW  neam  mat  me  maienal 
tawbNateaacarradioaeUvt  The 
r  bad  earn  me  mamnal  waa  metm 
nm  me  praftmteii  «r  amaft  amt- 
mi  aamba  and  at  me  ilnie  «  me 
m  the  eeanaarMuea  ol  me  mill- 
herdeaee  %m  clneWed  as  ■  ee- 


lar  me  ftKenancM's 
M  me  efMrtt  were 


mftb^ftftjffluft  m  eiiaeitveijr  aaan  am 


OtPARTMENT  OF  THE  ARMY 
St.  Paui  District,  Corps  of  Er.ginetrs 
Lak*  SuD«nor  Area 
Canal  Park 

Duhiiii,  Minnasota  55302 


:ULUT.-:  '.•eh5-tr:?:;,i: 


muTH,  .yiNN. 


19  JITNE  1977 


SLSA  raps  Corps  'excuses' 
for  not  finding  sunken  barrels 


The  Save  i.ake  Supnr  Asioi;iatiow 
SLSA)  save  It  dan  not  accept  the  L'  S. 


Atoiit-MolitelMRctswerelaeaMdit  coipa  fMww  the  warm  until  y>a  Beat- 
iMfMtof  waurMOacemParabautlO  tar  is  aaUiad  by  iMtaf  maiartai  tram 
rnilai  tram  Diduth.  However,  a  eorpa  onaormoreelttiebamtB. 


Army  Corpa  o(  Cagtaean'  ‘aaoMa  *  ipnbaamaH  aaU  tte  banela  apparamly 
fr**  not  Being  sow  to  locale  any  o<  same  had  aMfiad  Me  daapar  water  atae  dan 
i.eQObanvadiaiiparitnieUkaSuparar  andeeuldaotbaiecalada|aiaforrem»- 


Tla  aaarcli  was  made  atlar  cnvoin- 
manial  gmiae  da  harnla  au^ 


nearly  a  yean  age. 


val. 


aOleiala  said  dit 


The  corpa  amwaMid  June  W  dial  it 
hado^^  dmettiRM  dwaa^ 

batnean  Ml  «d  tin  Pf  HwwrSu 
Inc .  .Mlaeiaapalia.  Haneyenll  aaM  the 


Otvart  lepwtad  aaeidg  maita  on  the 
lake  heda«  wmm  rai^  have  boon 
traclBiiaada  by  ndgH  an  fta  homda. 
Ilennvr.  may  lataidae  banela. 

TIm  Sava  Labe  Supmr  Aaeaciaden 


(9*10 


T 


DULUTH  HERALD 


OEPARTM£NT  OF  THE  ARMY 
Sf.  Paul  Dutriet,  Corps  of  Engmears 
Lak*  Superior  Area 
Canal  Park 

Outulk,  Minnasofa  55802 

DULUTH,  MINN. 

SII-ORIAL 


/S 


20  J’TNE  1977 


Those  elusive  barrels 


After  spending  three  days  and 
$12,000  oi  the  public’s  money 
searching  for  berreis  on  the  bot¬ 
tom  of  Lake  Superior,  the  U.S. 
Army  Corps  of  Engineers  on 
June  10  ca^  off  its  search. 

This  past  Saturday,  the  Save 
Lake  Superior  Association  saxL 
It  could  not  accept  the  Corps’ 
“exeuKS”  for  not  being  able  to 
locate  any  of  the  bairals.  The 
asKKiatior  dr.iianded  that  the 
Coqis  axRinue  its  aaaich. 

‘!^t  request  seenas  iltad* 
vised.  For  the  DoneBL  the  best 
strategy  would  seem  to  be  to 
drop  the  search. 

The  barrels  in  quBStioo,  anas- . 
mattdrum  ceraiput  In  jttiR 
'  lite  hetweni  ilal  and 
cording  to  Hone  ywofl.  bie.,Mirh 
neapolis.  the  barrels  were  flUad 
with  thsnctasiifM  weNrialt 
used  (or  making  armamanls. 
.Mon  spoeificalty.  HonaywcU 
tho  bamla  oantalnad 
scrapa  of  sine,  staol  and  aiumi* 

la 


Three  days  of  searcfaiiig  in 
waters  10  to  12  miles  19  the 
North  Shon  (tom  Ouhith,  how¬ 
ever,  proved  futile.  Berreis  once 
thought  to  be  in  a  spedfle, 
known  loeatkxi  had  appiucntly 
been  moved  into  deepv  waters 
by  lake  currents,  Corps  spokes¬ 
men  explained. 

It  would  always  seem  worth¬ 
while  to  examine  some  of  thoee 
barrels  if  any  could  be  found. 
But  thwe  is  no  MHoe  of  urganey 
in  the  pramok  sHuatioa  to  de- 
inarxi  ttat  the  Coepa  caothxK  to 
search  thtlaha  bottom  iiow  iBitil 
it  flndaaomo  berreis. 

have  betn  in  the  lake  for 
were 
is,  it 

vamid  seem  they  would  have 
done  so  by  now.  Also,  when  the 
controvany  first  hegan,  e  Gbrpe 
spokaaman  that  the 

barrels  often  floated  an  the  aur- 
face  whan  dumpart,  and  had  10 
be  shot  full  of  holai  with  riflea 
hefen  thay  would  sink.  If  they 
or  toxic 


el  the  haiTCia  drat  malariala^  Umt  pnedea  woultf 


IB  a  bami  tahbi 
should  havoah 
ttutthB  Mphiaifateri 


oMiarialiL  the  Garpe  biRolB  a 
lelthe  wouMba 
the  cen- 


department  of  the  army 

Sf.  P»ui  District,  Coips  cf  E^^inears 
kdft*  Superior  Area 
Canal  Park 

Duluth,  Vinnasota  55802 

.rr?..cR, 


cf  2  pases 


21  J'’*'? 


HEARING  CONTINUES  HEBg 


Lakes  Water  Quality 
Report  Hit,  Praise" 


ByMBEPAVraN 


A  Uirii  wk— 1.  Il«  milMim  anoy  eooi-  **aeMi  that  man  tlala 
miiaiBaae  ie  lia  la  4aoi  taufe  oatar  «<<MilMiaoieaianamli|tlei 
qaality  to  Lain  fapartaraainaraa  coma  piikams  ie  Mah  aoi  li  «eM 
unearllnaeiilma«epplmeMllaaiiy  rataaaanp  tatoeae  Uw  we. 
nifM  M  me  apameg  aaaalaa  ef  I  nmAqt  Aeeanief  m  deaa.  tte  pM 
iiaarMC  bare  ey  me  bManmOaoel  Mot  far  eamnmmiig  me  i 


baseiaM  iafanBatioB  for  water  omar  m  ^  ^  t  oL  tte  p««— «m«i 

•omerr  «  e» team. 

■anaOmatmandataisaaaM  'r  -rica  Ram  af  tte  U.S. 

HaafSiiirmainmeiHiwMal  Clam  *i#w  aad 


,CM  IURWIIII  to  tili  aoi  ti  welar  ete  me  T  AymanBaaemmateat 

May  ntmoomm  teteeae  me  we.  ttemS:  lad  te  pereat  aaci 

■emw  Aeeantiag  m  Glaae.  me  leMaiiem  an  ooaawee. 

[Mat  mtknmfareaMnmmegmeamaeamaf  Clan  elae  ariae  ite  UC  to  mate 
panaeeriwIBaretmBKpailamMimBmi  anilaWam  Ite  laeanteeMieaeme  alma 

Wtew  imaT^ai ema  o!^.  ^SwaiSne 

m  me  tUaavetaA  ia  tte  le^  fa  dll-  mn^neamnimW 

nma^  Item  tenam  af  ite  vaaaaaaaa  a(  mat  of  ite  Wa  latea. 


tad  do 


IJC  caa  mote  neamaeaudaWaa  m  me  P'*>wm  tOaovatad  ia  tte  laten  is 
U  S  aadCaeadtaefawnomamaepniaa^  finit  tenam  of  tte  vaiaaaaaa  af 
tinf  ttewatareoatey.aeeaiamfteliamy 

sccun  of  tte  UC  wte  monaiaied  dm  Ha.  iite  aoomar  wwam  aflar  I 
smam  arpd  tte  UC  la  am  ite  claul  ua  ii 

uaaiad  ai  me ptapanJaaMTmelaa^  dampad  m  Ute  Sapariar  'off  Oalam 
rrpartwmmaOniwmaamaadalmfint  se«mi  yean  afo. 
to  late  M  to  lotlu 

tnn*"*  ••  *■* 

te  ma  M  caau^S^eamaw.  ^"'*****  ^^tepaaTSiMairwMmi'te 

atianpiB  la  ytandadaLSad UtenaMaa  ai^^imiiimalalawaaBi mdli 
'll  poMouan  m  tern  tatea  aod  dam  aal  maaekaNoiteaaaatteiaf  mabarrali 


Haaeidlto 
ite  rafanati 


■  amlaMofor 


ad  mair  affaet  aa  waiar  aad  ayaaUe  Ufa 
Dy.  William  Swaaaaa.  aaalateat 
nfaaam  af  bialagy  at  me  IMtmaMy  of 
Haeaaatedapartm.  added  eaiar  le  ite 


aarrais  an 


me  Gnat 
eaHapmof 


(IteamUCFatadi 


qcoaITWE^T  Cr  T‘-fE 

Lake  -^c-LC  '  Cr  A.  2.1 
Canal  Pjrk 

Oululh.  M.nnMOta  55802 
aiTEr'^wi’. 


111-. - ‘teaaaPaiaii 


il»  nin»iniltu»-p(Mad  per-yetr  bcma| 
Caleb  in  Westan  Laka  Supanor  Mcaoaa 
aditft  imait  faap  o(f  hnnif  larvaa. 

"UMtaUa” 

Terminf  the  small  popalattoa  as 
‘uaauMa.  Swaaaoa  alao  aoiad  ihat  pmk 
saimaa  rataaaaa  min  iba  late  coaid  bo  as 
bi|  a  pnMam  aa  ite  aaa  lampRy  itey  ata 


it  is  pailieal  a 


Lmd  concurred  witii  Uie  reference 
groups  recominendatiaoa  itei  Reserve 
Miauf  Company  s  diseterie  of  67.000  urns 
of  tacoaite  uiUafs  mu  Late  Superior 
eaeb  day  be  teilod  umaadiaiely. 

The  groop  also  somiiad  itet  drmidat 
water  staadarda  be  esublisbad  for 
aabaaiaa  cootaiaad  a  thoao  ail^. 

BackuiteLate 

Lind  nM  Raaam’s  aoliNtai  u  the 


Late  Middfaa  Bu  fflovod  abead  of  com- 
maitai  fiahiaf  a  proaiaaaee. 

Swoaaaa  urfM  itet  fiteanii  respoau* 
Ma  10  boife  loeommana  ateoM  be  aaer 
strleier  coatma  as  w  ite  airodaeiiaB  of 
new  ipacws  before  any  soen  actaat  are 


Ha  said  Ite  poiiey  of  "let's  trv  It  aad  sec 
IMW  It  worta"  sbottld  be  ravoraad  to 
detalad  atadai  of  ite  poaaUa  offaeta  af 
new  apseas  bafart  day  an  tanad  looaa 
ia  te  targaa  of  tte  Gnat  Laban. 

nnlhfaai  wMcb  mapdflai  itatif .  It  doaa 


da.  leant  aenral  qpctiMa  aaaatwrrtd. 
OM  of  wbieb  a  bow  a  coMnt  Ite  araorne 
emataa  of  atbaama  flben  back  mu  uie 
laka  wbaa  Ite  oa-laad  dlapoaal  ala  IS  used 

He  also  urfod  atneter  coatnli  over  me 

lypeo  of  eargoea  beag  earned  on  ships 
plyiiig  tte  Great  Lakaa  so  that  proper 
caomanneaaarcs  ran  be  impitmeniad 
wbaa  a  naael  imaa. 

Dr.  Albert  Oickaa  of  tte  Caaiar  for  Late 
Supanar  Entdroameaial  Stadias  at  tte 
Uaiaenity  of  WiseoatahSapenar.  waaiad 
u  kaaw  why  ite  problint  at  tbonfna 
eroalaw-waa  net  adaqaaialy  addrosaod  ai 
ttenport. 


Fhe  lor  tte 


«a  a  page  of  tte  rapon.  Twaaiaa  aaaaa 
huHwnaaly.  "A  wtata  paga?” 

He  aam  itei  tte  hwlagicbl  ivaiawi  af  tte 
lata  a  goaig  w  ae  apaai  wah  abaaat  any 
latfadaciiaa  af  aaaaaiin  teh. 

"Ite  laiaraabBaot  Mat  Oaamaiaama 
riwMapplj  alHUapnaaawaaagiaciaaaf 


ibu  a  wua  amn  ttni  itay 
Or.  Aldeo  Liad.  of  Ite 


cnama  »  caaaod  by  aaun  aad  whwb  be 

maa  aad  that  Ite  complemty  of  that 
siiaatioB  calit  for  mon  tiady  lane  man 
«aa  aliawad. 

Ite  UC  is  aa  uuanatiOBai  agency 
charged  with  the  raapaaaibility  of 

''iiili.S.-Caaadiaa  booadaiy  anaa  w  both 


the  San  Lake 


that  tte 


June  23,  1985 


LAKE  SUPEEIOI?  3ARREL  EU:4PS 


:o. 

3ATE 

DEPTH 

AREA 

BARRELS 

NO. 

weight 

(lbs.) 

1 

oct. 

26, 

1959 

100' 

3  miles  out  from 

Lester  River 

380 

190,000 

2 

oct. 

11, 

1960 

100* 

Approximately  same 
as  #1 

75 

50,000 

3 

June 

15, 

1961 

100* 

unclear,  maybe  same 
as  #1,  2. 

180 

90,000 

•T 

oct. 

14, 

1961 

200* 

100-125 

50,000 

5 

June 

26, 

1962 

300* 

Off  Knife  Island 

206 

200,000 

sept. 

25, 

26, 

1962 

300* 

18  miles  fran  corps 
vessel  yard,  in 
vicinity  of  Knife 

500 

250  - 
300,000 

■ 

;£^;^n3ty6r»^  ^ 

e'Mu,  z 


yard 


DRSAR-ISE 


*  «  1977 


ATTACHMENT  "C* 


MEHOAANOUM  FOR  RECORD: 

SUBJECT:  ClMSififtd  Senip  in  L«k«  Superior 


I.  FroB  the  historical  records  available,  uhieh  are  lisited  due  to 
required  record  destruction  and  the  aiakinc  of  one  tugboat  and  the 
buning  of  another^both  with  lofbeeks,  the  fellewing  is  the  diaq>  dates 
and  depths  of  the  six  known  duops  of  barrels  into  take  Superior: 


a. 

Ousp 

No 

1 

o/a 

27 

Oct 

59 

in 

net 

less 

than 

100 

ft 

of 

water. 

b. 

Oissp 

No 

2 

o/a 

25 

Sep 

60 

in 

not 

less 

than 

100 

ft 

of 

water. 

c. 

Otjip 

No 

i 

o/a 

IS 

Jm 

61 

in 

net 

less 

than 

100 

ft 

of 

water. 

d. 

Dump 

No 

4 

o/a 

14 

Oct 

61 

in 

not 

less 

than 

200 

ft 

of 

water. 

c. 

Ousqt 

No 

S 

o/a 

26 

Hay 

62 

in 

not 

less 

than 

500 

ft 

of 

water 

f. 

Dump 

No 

6 

o/a 

26 

Sep 

62 

in 

not 

less 

than 

300 

ft 

of 

water. 

In  addition  to  water  depth,  -.the.dl^inf  instructions  specified 
duaping  to  be  done  not  li^.thao  J'-«i-ios  froa  shore. 


2.  Actual  d;asp  sites  are  not  known  except  for  the  one  which  was 
located  with  the  help  of  a  ceeMreial  fisheroan  who  unintentional Ijr 
caught  sane  barrels  in  his  fishing  net  and  with  a  sonar  device  that 
gives  a  bottom  profile  of  an  area  of  the  lake.  The  St.  Faul  District 
Engineer's  Office  stated  chat  without  a  starting  point,  such  as  given 
by  the  fishervan,  the  remaining  dun^  sites  would  be  nearly  impossible 
to  locate. 


1 
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ILY  REPORT  or  OPERATIONS 


Ti«.>>JiillMLj$.WiRl9.r. _ Ctmt . 5.... 

.MsiksSsaaxxsa _ 


Wmikar  ..■BM<Jy...6iOttdX . 


CUrMMT  0/  vork: 


nun.  TOWING  AND  RUNNING  UGHT 


NQI  f9fB 
lOM?  SS 


mmm  •••••• 


r  t 


/X  d/ 


JUL3Q19S2 

MPCA- DULUTH 
DULUTH.  AAN. 


DAILY  REPORT  OF  OPERATIONS 

Chanetor  ol  work:  _ 

Tu« — UJ»..SJ»wxlcr. —  Cmw...!! . 

uwu—  ■■BsUa.^Jtoftjrul4)iLt„S.wpf.rior.«.  l^jBUiL.laI>nd..fc..gsM*m^-&jinth , _ _ 

XM* _ Mur - 1^2^  fegBlflgJa6.,fraHJifp.JkrJww  to  pu^th^ 

WM _ m  _ Ocilimr*  PWt  _ 

wmom  .Jiijrt;U...<AqMly  • 


mm.  TOWING  AND  RUNNING  UCMT 


AILY  REPORT  OF  OPERATIONS 

CWmMT  W  w*rk:  —  - 

.  Cnm...^ .  Tend  ini:  rerrl^kl  ott ,  Coltean  kno _ 

4ib.-S,v^f.r.Asr„E»rJfc.ax: . _ I. 

■26  .3fj)tf«d.fr . . 

_ F^j(^._Ne|:^);«rly _ _ _ 

• . cidMd, 


TWFS.  TOWINC  AMO  RUNNtMC  UCXT 


rtAIIT  AN9  MATSatAU  Of  T««  I  MU*  AON 


f9fm  ••• 

4T  IS 


<'rV/ 


JUL30I9I2 

OUUnH,MN. 


DISTRIBUTION  LIST 


2  •  Duluth  Public  Library 
Duluth.  Minnesota  S3802 


1  •  Minneapolis  Public  Library 
Minneapolis.  Minnesota  5S401 

1  •  Departaent  of  Natural  Resources 
Stevens  T.  Mason  Building 
Lansing.  Michigan  48926 

1  -  Department  of  Natural  Resources 
Box  4S0 

Madison,  Wisconsin  53701 


1  •  Environmental  Research  Laboratory  •  Duluth 
6201  Congdon  Boulevard 
Duluth,  Minnesota  55804 

1  •  Minnesota  Pollution  Control  Agency 
1935  West  County  Road  B2 
Roseville,  Minnesota  55113 


5  •  Lake  Superior  Area  Office 

St  Paul  District  ^gineer^-‘g 
'CUal  Park 

Duluth,  Minnesota  55802 


1  .  Mr.  Larry  L.  Eiler  ((«(17.3687) 

Manager  of  Public  Relations 
Honeywell,  Inc. 

2600  Ridgeway  Parkway 
Minneapolis,  Minnesota  55413 

3  •  District  Engineer 

St.  Paul  District  Corps  of  Engineers 
1135  US  Post  Office  and  Owm  House 
St.  Panl,  Minnesota  55101 

12  -  Defense  OoeuMatation  Center  (DCC) 

ATTN:  D0C*TCA 
Caneron  Station 
Alexandria,  Virginia  22314 

4  <•  Connander 

US  Anqr  Naseriel  Bevel  epnant  and  Readiness 
Arm:  .DRCPA-E 
Alexandria,  Virglaia  22314 


1  -  Coonander's  Representative 

IVin  Cities  Ansy  .Anonunition  Plant 
New  Brighton,  Minnesota  55112 

2  -  SARRI-ADL 

Rock  Island  Arsenal 

10  •  DRSAR-ISE 
1  -  DRSAR-IN 
1  -  DRSAR-MA 


1  -  HQDA  (DAEN-ZCEl 
WASH  DC  20314 


ORSAR.ISE 


MEMORANDUM  FOR  RECORD: 

SUBJECT:  Cost  of  Records  Search  and  Barrel  Retrieval  Operations; 
Classified  Scrap  in  Lake  Superior 

The  subject  action  required  expenditure  of  the  following  funds: 
a.  Direct  Costs; 


(1) 

Contract  document  search 

- 

$  sso 

TDY 

(2) 

Deposition  taking 

- 

ISO 

TOY 

(3) 

Coordination  visits 

* 

600 

TDY 

(4) 

Corps  of  Engineers  involveaent 

• 

10,000 

Equipaent  Rental 

(S) 

Aray  diver  costs 

2,500 

TDY  and 

Equipaent  Rental 

b.  Indirect  Costs: 

Salaries  of  all  govemaent  eaployees  estiaated  to  be  1,200  nan-hours 
9  SlS/hour  ■  $18,000. 


MU,  M5C,  USAR 
Saaltarr  Engiaaer 
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HAZARD  CONTROL,  INC 


COMTRACTORS  RZliAL  RHPORT: 

Undenrater  search  of  XAke  Superior's  classified 
barrel  disposal  site,  Duluth,  Minnesota. 


This  report  submitted  as  required  by: 


Mike  stich 
President 

Hazard  Control,  Inc. 


December  10,  1990 


St.  Paul  Army  Corps  of  Engineers 

1421  USPO  &  Customs  House 

St.  Paul,  Mn  55108-9808 

Attn :  Bob  Dempsey 

Reg:  PO#  DACW3790M1118 

CONTRACTORS  FINAL  REPORT: 

Underwater  search  of  Lake  Superior's  classified 
barrel  disposal  site,  Duluth,  Minnesota. 

TABLE  of  CONTENTS 

Introduction  .  1 

Chronology  of  Contract  .  1 

Summary  of  Final  Report  .  7 

ATTACHMENTS : 

"A"  -  Search  Map  of  Searched  Area . ’ .  8 

"B"  -  Loran  Coordinates  of  area  searched .  9 

"C"  -  Boats  Crew  &  Equipment .  10 

"D"  -  Description  of  A.C.  Adams .  11 

"E"  -  Affidavit .  13 

"F"  -  Contractor's  Work  Schedule .  15 

"G"  -  Scope  of  Work .  40 


5 


CONTRACTORS  FINAL  REPORT 
Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota. 

October  25,  1990 


St.  Paul  Army  Corps  of  Engineers 

1421  USPO  &  Customs  House 

St.  Paul,  Mn  55108-9808 

Attn :  Bob  Dempsey 

Reg:  PO#  DACW3790M1118 


CONTRACTORS  FINAL  REPORT: 

Underwater  search  of  Lake  Superior's  classified 
barrel  disposal  site,  Duluth,  Minnesota. 

INTRODUCTION 

The  aim  of  this  report  is  to  summarize  all  actions  and  events  which 
led  to  the  completion  of  Hazard  Control's  contract  with  the  Army  Corps 
of  Engineers,  (St.  Paul),  regarding  the  search  for  the  barrels  in  Lake 
Superior.  This  can  be  accomplished  most  effectively  by  a 
chronological  detailing  of  the  days  and  events  as  they  happened. 

I've  enclosed  the  "contractor's  work  schedule"  (attachment  "F")  as 
part  of  this  final  report.  The  final  report  will  refer  frequently  to 
e  numbered  boat  crews  and  lettered  search  areas,  so  it  is  highly 
.. acommended  to  familiarize  yourself  with  attachment  "F"  before  reading 
further. 


Chronology  of  Contract 

October  5,  1990  -  Contractor  meets  with  contracting  officer  (Bob 

Dempsey)  at  the  Duluth  Army  Corps  of  Engineers  office.  Also  present 
were  Dick  Beatty,  Joan  Guilfoyle,  A1  Kline  and  two  other  local  corps 
workers  (Randy  and  Norm) .  I  submitted  my  contractors  schedule  to  the 
CO  and  we  discussed  the  facilities,  personnel,  boats,  working  hours, 
safety,  public  and  press  relations.  It  was  decided  that  the  Duluth 
Corps  facility  would  serve  as  our  base  of  operations.  The  four  survey 
vessels  to  be  docked  behind  one  another  on  the  Eastern  pier.  The  work 
day  would  run  approximately  12  hours  (weather  permitting)  with  all 
four  vessels,  in  order  to  maximize  coverage  of  search  areas.  All 
contact  with  the  press  and  public  would  be  channelled  through  Bob 
Dempsey  or  Joan  Guilfoyle.  A  'press  day'  would  be  held  on  Sunday  Oct. 
14  from  9:00am  till  11:00am.  No  press  to  be  allowed  on  survey  vessels 
for  safety  reasons.  It  was  further  agreed  that  we  would  officially 
begin  our  search  Oct.  11,  at  7:00am,  allowing  one  day  (Oct.  10)  for 
practice  and  electronics  tuning. 

October  9th  -  Contractors  equipment  delivered  to  the  Duluth  Corps 
facility.  Vessel  #1  prepared  for  the  operation  with  EG&G  side  scan 
f  ar>d  winch.  The  rest  of  the  equipment  stored  in  the  corps  warehouse 
1  !  Iding. 
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October  10th  -  Practice  day  began  with  the  arrival  of  the  other 
vessels,  #2,  3  and  4.  The  rest  of  the  equipment  was  then  installed  on 
the  boats  and  a  meeting  held  with  all  crew  members.  During  the 
meeting  the  search  plan  was  laid  out  and  quadrants  assigned  to  the 
three  boats  (1,  2,  3),  outfitted  with  side  scan  sonar,  boat  #4  to  be 
the  verification  vessel.  Each  captain  was  given  a  chart  of  his 
assigned  quadrant,  with  one  of  two  options  for  searching  it.  They 
were  ordered  to  strictly  follow  the  Loran  courses  mapped  out  for  them, 
with  no  stopping  or  slowing.  They  would  then  call  boat  #4  for  any 
strong  target  verification,  if  needed.  In  addition,  the  captains  were 
advised  to  bring  all  sonar  readings,  areas  mapped  and  any  target 
records  to  the  meeting  room,  each  evening,  after  the  daily  search 
effort,  to  analyze  the  findings  and  prepare  for  the  next  days  effort. 
For  the  practice  session,  we  assigned  3  practice  quadrants  directly 
Southwest  of  the  main  search  area  (which  basically  expanded  our  search 
area  along  the  already  existing  Loran  lines  #45812  and  #45860, 
Southwesterly  to  Loran  line  #32590) .  Boat  #4  departed  first  and 
dropped  3  empty  55  gallon  drums  in  the  practice  zone  at  a  depth  of  105 
feet.  Boats  1,  2  and  3  made  runs  by  the  submerged  barrels  with  their 
sonar  activated.  After  they  became  accustomed  to  how  the  drums 
appeared  on  their  sonar  graphs,  they  then  proceeded  to  searching  the 
practice  zones.  Boat  #4  with  it's  verification  equipment 
(magnetometer  and  underwater  video  equipment)  also  made  several  passes 
by  the  practice  drums  and  then  aided  the  other  vessels  in  searching 
"le  practice  zones.  At  approximately  6:00pm  all  boats  were  called 
j.nto  port,  due  to  rough  seas.  A  meeting  was  held  to  review  findings, 
procedures  and  to  prepare  for  the  following  day.  Craig  Scott  and 
Chuck  Haber  arrived  with  a  Klein  side  scan  sonar  and  it  was  installed 
on  boat  3  in  place  of  a  Westmar  side  scan.  All  crew  members  were 
advised  to  be  at  the  corps  facility  by  7:00am  the  following  day. 

October  11th  -  Upon  completion  of  the  7:00am  briefing  of  the  crews, 
vessel  #1  proceeded  to  search  quadrant  A,  vessel  #2  quadrant  C  and 
vessel  #3  quadrant  B.  Vessel  #4  trailed  vessel  #1  and  awaited  calls 
for  verification  of  any  targets  (grade  6  or  higher)  from  any  of  the  3 
sonar  equipped  vessels.  Boat  #3  proceeded  to  search  approximately  the 
Northwestern  half  of  quadrant  B,  boat  #2  searched  the  middle  2/5  of 
quadrant  C  and  boat  #1  the  Northwestern  half  of  quadrant  A.  All  boats 
were  searching  in  a  Southwest  to  Northeast  (and  vice-versa)  direction, 
along  predesignated  Loran  lines  500  feet  apart.  The  sonar  were  set  at 
ranges  of  2-300  feet  either  side  of  the  vessels.  in  addition  to 
quadrant  A,  boat  #1  expanded  it's  search  area  Northwesterly  1/2  mile 
to  Loran  line  45808,  so  as  to  include  an  area  that  our  pre-bid 
investigation  had  shown  to  reveal  some  sonar  targets  worthy  of  further 
passes  with  the  sophisticated  EG&G  sonar.  At  10:40am,  boat  #4 
received  a  call  from  boat  #1  to  verify  2  cylindrical  target  that  their 
sonar  had  detected  at  Loran  coordinate  32571.15/45810.10.  Boat  #4 
lowered  the  R.O.V.  (remote  operated  vehicle)  at  this  location  and 
video  taped  two  large  logs  and  nothing  further.  Boat  #1  also  detected 
another  target  at  Loran  #32572.18/45809.91  which  was  verified  as  a 
rge  rock  by  boat  #4's  video  tow  camera.  Boat  #3  called  boat  #4  for 
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✓erification  of  2  different  target  sightings,  but  only  uneven 
topography  of  lake  bottom  in  these  areas  were  noted.  All  boats 
returned  to  the  dock  at  8:00pm.  A  meeting  with  all  crews  immediately 
followed,  where  sonar  readings,  videos  and  other  findings  were 
discussed  and  reviewed. 

October  12th  -  Boats  #1,  3,  4  departed  at  7:30am.  Boat  #2  departed  at 
9:30am.  Boat  #1  proceeded  to  search  the  balance  of  quadrant  A,  boat 
#2  an  additional  2/5  of  quadrant  C  and  boat  #3  the  balance  of  quadrant 
B.  At  approximately  10:00am  boat  #1  called  boat  #4  to  verify  3  barrel 
like  targets  at  Loran  #32575.2/45623.0.  After  14  passes  with  the 
magnetometer,  boat  #4  was  unable  to  detect  any  metallic  object  and 
discontinued  this  particular  verification  effort.  A  short  time  later 
boat  #1  called  again  and  they  had  detected  9  large  "blotches"  on  the 
lake  bottom.  These  "blotches"  were  20-30  foot  in  diameter,  about  50 
feet  from  each  other,  and  in  a  Linear  pattern.  The  "blotches"  are 
located  in  the  area  of  Loran  #32584.5/45830.  Boat  #3  also  detected 
similar  "blotches"  at  Loran  #32585.7/45824.9  verification  by  boat  #4's 
section  scan  sonar  and  video  cameras  revealed  these  "blotches"  to  be 
groups  of  small  rocks  that  apparently  were  dropped  in  piles  by  passing 
surface  ships.  At  approximately  2:00pm  boat  #3  called  boat  #4  to 
verify  a  large  target  they  had  detected  at  Loran  #32576.01/45821.34. 
Boat  #4  lowered  the  R.O.V.  and  verified  the  target  as  a  small 
shipwreck.  With  the  help  of  Pat  Labodie,  of  the  Duluth  Museum,  a 
ositive  identification  of  the  vessel  was  possible.  It  was  revealed 
u  be  the  A.C.  Adams,  a  65  foot  tug  boat,  built  in  1881,  sunk  in  1929 
in  112  feet  of  water.  Pat  felt  that  it  was  of  little  historical 
significance  and  there  appeared  to  be  nothing  of  value  left  on  the 
ship.  The  wreck  is  fairly  intact  and  will  probably  be  open  to  amateur 
scuba  divers.  All  vessels  returned  to  the  dock  at  8:30pm.  A  meeting 
was  held  and  sonar,  video  and  all  findings  were  studied  and  reviewed. 

October  13th  -  Boats  #1,  3,  4  departed  at  7:00am.  Boat  2  departed  at 
lOiOOam  to  begin  searching  the  Northwest  section  of  quadrant  E.  Boat 
#1  proceeded  to  search  the  Southwest  section  of  quadrant  G  and  boat  #3 
searched  the  balance  of  quadrant  C.  Boat  #4  proceeded  to  verify 
various  targets  the  other  boats  had  detected  the  day  before.  Rocks 
and  tree  parts  were  the  only  things  revealed  by  boat  #4's  verification 
equipment  during  the  morning  hours.  At  11:43am  boat  #1  called  boat  #4 
and  stated  they  had  targets  of  grade  level  10  (positive  sighting  of 
barrels) .  Boat  #4  arrived  and  lowered  it's  tow  camera  to  a  depth  of 
180  feet.  After  several  passes  with  the  tow  camera,  visual  recorded 
confirmation  of  the  barrels  was  accomplished.  There  were  65  barrels 
counted  in  depths  ranging  from  194  feet  to  151  feet.  The  line  of 
barrels  began  at  Loran  #32563.7/45812.0  (194  feet)  and  continued  2200 
feet  along  a  northerly  "S"  shaped  curve  towards  shore,  Loran 
#32562.8/45809.1  (151  feet).  The  longitude/ latitude  coordinate  of  the 
middle  of  the  line  of  barrels  is  46  52'46"/91  54 '75".  The  barrels  lie 
approximately  1  mile  off  shore  from  the  mouth  of  the  Talmadge  River, 
directly  in  front  of  Lakeview  Castle  Resort/Hotel. 
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After  several  passes  with  the  underwater  tow  camera,  all  boats  were 
called  into  port  about  2:30pm  to  review  findings,  due  to  wavy 
conditions  on  the  lake.  Upon  arrival,  all  crew  members  were  called  in 
for  a  de-briefing  and  the  video  of  the  barrels  was  studied.  The 
barrels  appeared  to  be  in  excellent  condition  (some  surface  rust) , 
concrete  on  one  end  and  metal  on  the  other.  After  the  briefing  the 
crews  were  released  for  the  day  and  ordered  to  report  to  the  dock  at 
7:00am,  to  prepare  for  press  day.  This  same  evening  the  submarine 
Hazard  Control  hired,  arrived  from  Lake  Seneca,  New  York. 

October  14th  -  All  crews  arrived  on  the  dock  at  7:00am  for  'press' 
day.  All  video,  side  scan,  magnetometer  and  other  electronic 
equipment  was  unloaded  off  the  survey  boats  and  placed  on  the  dock. 
This  equipment  was  displayed,  so  the  press  could  see  it  and  ask 
questions  about  it.  At  this  time,  our  second  submarine  from  Duluth 
arrived,  and  together  with  the  other  one  from  New  york,  they  too, 
displayed  their  capabilities  for  the  press  in  the  corps  dock  Lagoon 
area.  The  press  event  lasted  3  hours.  At  noon  boats  1,  2,  3,  4 

departed  the  corps  dock  and  began  finishing  their  mapping  and  survey 
work.  Boat  #1  finished  surveying  the  Southwest  2/5  of  section  G  and 
also  mapped  an  area  directly  NE  of  where  the  barrels  were  discovered. 
This  area  was  approximately  3/4  of  a  mile  from  the  North  shore,  1/2 
mile  wide  and  extended  NE  about  4  miles.  Boats  2  and  3  finished 
surveying  the  Western  half  of  section  E  and  also  re-surveyed  some 
-issed  areas  in  the  practice  zone.  Boat  #4  searched  a  half  mile  area 
•irectly  Southwest  of  the  practice  zone.  All  survey  and  mapping  work 
ended  at  7:00pm  this  day  and  the  boats  returned  to  the  dock  shortly 
there  after. 

October  15th  -  At  7:00am  a  brief  meeting  was  held  at  the  corps 
facility  and  plans  for  recovery  of  1-2  barrels  were  formulated-  The 
Duluth  submarine  developed  a  leak  and  was  unable  to  assist  in  any 
recovery  efforts.  The  New  York  sub  was  loaded  on  the  corps  Markus 
crane  barge  along  with  all  recovery,  haz.mat.,  and  hard  hat  dive 
equipment.  The  corps  provided  the  Lake  Superior  tug  to  pull  the 
Markus  out  to  the  barrel  dumping  site.  Boat  #3  accompanied  so  as 
provided  surface  support  and  would  tender  the  submarine  during 
recovery  efforts.  We  arrived  at  the  dumping  site  at  12:30pm.  The  sub 
was  lowered  over  the  side  of  the  barge  by  the  crane  and  began  it's 
initial  dive  at  1:00pm.  The  sub  located  5  barrels  and  attempted  to 
place  it's  clamping  device  over  one  of  them.  The  device  was  triggered 
prematurely  and  the  sub  had  to  be  hauled  back  onto  the  barge  to  reset 
the  clamp.  During  the  second  attempt,  the  sub  became  entangled  in 
it's  buoy  line  and  had  to  abort  the  dive.  At  5:30pm  the  sub  made  it's 
3rd  and  final  dive  of  the  day.  As  the  sub  approached  a  barrel,  the 
geiger  counter  in  the  sub,  began  to  register  minute  levels  of 
radiation.  The  pilot  aborted  the  dive  and  returned  to  the  surface  to 
report  these  readings.  Other  readings  with  another  geiger  counter 
were  taken  on  the  sub,  the  buoy  line,  the  tug's  anchor  and  anything 
else  that  was  in  the  water,  and  the  results  were  negative.  The  tug, 
rge  and  boat  #3  returned  to  dock  at  approximately  8:30pm.  A  brief 
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uteeting  was  held  and  plans  were  made  for  final  recovery  efforts  to 
take  place  on  tuesday  the  16th. 

October  16th  -  The  Lake  Superior  tug,  Markus  crane  barge  and  boat  #4 
departed  the  corps  dock  at  8:00am,  arriving  at  the  dump  site  at 
9:00am.  the  purpose  of  the  first  submarine  dive  was  to  verify  any 
radioactive  readings.  The  corps'  project  manager  (Bob  Dempsey) 
accompanied  the  sub  pilot  with  a  second  geiger  counter.  Together  they 
were  submerged  in  the  barrel  area  for  nearly  one  hour  and  received  no 
indications  of  radioactivity.  The  barrel  clamp  was  reinstalled  on  the 
sub  and  a  second  dive  got  underway  at  1:00pm.  After  1  hour  the  sub 
surfaced  and  reported  that  his  batteries  (for  his  lights)  had  failed 
and  that  he  was  unable  to  locate  a  barrel  during  the  dive.  While  the 
sub's  batteries  were  being  recharged,  boat  #4  proceeded  to  locate  a 
barrel  with  it's  underwater  camera.  A  barrel  was  located,  marked  with 
a  buoy  and  underwater  flashing  strobe.  At  5:30pm,  with  batteries 
fully  charged,  the  sub  made  it's  final  attempt  to  recover  a  barrel, 
it  followed  the  buoy  line  down  to  the  barrel  and  placed  it's  clamping 
device  on  the  barrel.  Upon  releasing  the  clamp  on  the  barrel,  the  sub 
returned  to  barge.  Boat  #4  then  kept  tension  on  the  clamp  retrieval 
line,  until  the  tug  was  able  to  maneuver  along  side  and  grasp  the 
line.  Upon  applying  more  tension  with  the  tug's  winch,  the  clamp 
disengaged  itself  from  the  barrel.  Unfortunately,  the  day  had  expired 
and  any  more  recovery  attempts  were  impossible.  We  concluded  that  the 
'amp  wasn't  precisely  placed  on  the  barrel  correctly  or  was  too  weak 
wO  handle  the  weight  of  the  barrel.  All  boats  returned  to  the  dock  at 
9:45pm.  All  equipment  was  then  unloaded  and  all  crews  were  dismissed. 
Hazard  Control's  concract  with  the  corps  was,  for  the  most  part, 
complete . 

October  25th  -  During  a  phone  conversation  with  the  project  manager 
(Bob  Dempsey)  it  was  made  clear,  that  Hazard  Control  had  developed  a 
barrel  clamping  device,  capable  of  retrieving  the  barrels  remotely 
from  the  surface.  The  project  manager  stated  that  he  was  interested 
in  the  clamp  and  would  have  to  get  approval  from  his  superiors.  he 
also  indicated  that  he  would  like  Hazard  Control  to  take  magnetometer 
readings  over  the  barrels.  The  conversation  concluded  with  the 
project  manager  stating  that  we  would  be  permitted  to  run  the 
magnetometer  over  the  barrels  the  following  Tuesday  (Oct.  30th)  since 
he  would  also  be  there  with  EPA  officials  to  conduct  radioactivity 
readings  and  video  more  barrels  with  an  R.O.V.  He  said  "If  there  is 
a  problem  with  you  using  the  barrel  clamping  device.  I'll  call  you 
back",  end  of  conversation.  No  call  back  was  ever  acknowledged  by 
Hazard  Control  people. 

October  30th  -  Hazard  Control  crew  (boat  4),  EPA  officials  and  corps 
officials  meet  on  corps  dock  at  7:00am.  Boat  4  departs  for  dump  site 
at  7:30am.  Lake  conditions  at  this  time  were  conducive  for 
experimentation  with  the  barrel  clamping  device.  By  8:30am  a  barrel 
had  been  located  (by  underwater  camera)  and  buoyed.  The  camera  was 
.  .ached  to  the  barrel  clamping  device  and  the  whole  apparatus  was 
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j.owered  down  the  barrel  buoy  line.  Within  one  hour,  the  device  was 
maneuvered  over  the  barrel  and  secured  remotely  from  the  surface.  The 
device  (with  the  barrel)  was  then  slowly  raised  and  brought  to  27  feet 
of  water  near  the  shoreline  and  then  the  barrel  was  gently  released 
after  it  was  attached  with  a  buoy  line.  During  the  whole  process 
(approx.  2  hours) ,  the  barrel  and  the  clamping  device  are  constantly 
being  monitored  VIA  the  attached  underwater  camera,  so  as  to  defect 
any  stress,  deformation,  deterioration,  etc.,  of  the  barrel,  but  none 
is  noted.  At  noon,  boat  1  arrived  and  was  informed  of  the  successful 
experimentation  with  the  clamping  device.  The  project  manager  states 
he  would  like  to  witness  a  second  experiment  with  the  clamping  device 
after  the  EPA  crew  do  their  work  with  the  R.O.V.  At  4:00pm  the 
project  manager  comes  aboard  boat  4  and  assists  Hazard  Control  in  the 
second  experiment  with  the  clamping  device.  The  process  was  repeated, 
with  the  same  results.  The  second  barrel  was  left  near  the  shoreline 
in  52  feet  of  water  with  an  attached  buoy  line.  Boat  4  returns  to  the 
corps'  dock  at  9:30pm. 

October  31st  -  Boat  4  returns  to  the  barrel  dump  site  and  finishes 
it's  proton  magnetometer  readings  during  the  morning  hours.  By  noon, 
all  Hazard  Control  equipment  has  been  removed  from  the  corps'  dock 
facility.  The  Hazard  Control  contract  with  the  Army  Corps,  had  been 
completed. 
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SUMMARY 

Hazard  Control  has  met  all  it's  obligations  and  goals  as  set  forth  in 
the  attached  'scope  of  work' .  We  thoroughly  surveyed  (searched) 
approximately  24  square  miles  of  the  lake  bottom.  A  total  of  88  man 
hours  was  spent  by  3  surface  ships  equipped  with  side  scan  sonar  and 
8  more  hours  with  a  magnetometer,  by  a  fourth  ship,  which  summarizes 
the  underwater  metal  detection  effort.  (The  magnetometer  was  found  to 
have  limited  effectiveness  in  this  area  of  Lake  Superior)  .  Thirty-six 
hours  were  spent  by  underwater  video  cameras,  a  remote  operated 
vehicle,  and  a  submarine,  completing  the  underwater  inspection  portion 
of  this  contract. 

As  a  result  of  the  detection  effort,  one  barrel  dump  site  consisting 
of  105  barrels  was  located.  With  the  aid  of  the  submarine  and 
underwater  cameras  visual  confirmation  of  the  barrels  was 
accomplished.  By  using  a  camera  mounted,  remote  operated,  barrel 
grabbing  device,  two  barrels  were  safely  relocated  near  the  shoreline, 
enabling  the  Army  Corps  to  easily  remove  them  from  the  lake.  The 
entire  contract  was  successfully  completed  with  out  any  incident  or 
violation  of  any  Federal,  State  or  local  laws,  and  without  any 
incident  of  injury  or  damage  to  persons  or  property. 

This  report  submitted  as  required  by;  Mike  Stich 

President 

Hazard  Control,  Inc. 


MS/amm 
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Attachment  "B" 

Loran  Coordinates  of  Areas  Searched 

Area  Four  Corner  Coordinates  Area-square 

miles 


A 

32576.0/45812.0 

32565.0/45828.0 

32565.0/45812.0 

32576.0/45828.0 

4.05 

B 

32587.0/45812.0 

32576.0/45828.0 

32587.0/45828.0 

32576.0/45812.0 

4.05 

C 

32576.0/45828.0 

32587.0/45844.0 

32576.0/45844.0 

32587,0/45828.0 

4.05 

SW-G 

32565.0/45812.0 

32560.0/45812.0 

32565.0/45818.0 

32560.0/45818.0 

1.65 

NW-E 

32587 . 0/45844 . 0 
32587.0/45852.0 

32576.0/45844.0 

32576.0/45852.0 

2.02 

PRACTICE 

ONE 

32587.0/45812.0 

32587.0/45860.0 

32590.0/45812.0 

32590.0/45860.0 

3.15 

SW-P,2. 

32590.0/45812.0 

32592.5/45860.0 

32592.5/45812.0 

32590.0/45860.0 

2 .25 

NW-B.A.G. 

32580.0/45812.0 

32543.0/45808.0 

32580.0/45808 . 0 
32543.0/45812.0 

2.975 

TOTAL  SQUARE  MILES= 

24 , 195 
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BOAT 

#l-"Boyd" 

#2  "Madeline 
Goodrush" 


#3-"Heyboy" 


#4-"Northern 

Comfort" 


#5- 

" Lakediver" 


#6  (Sub  #2) 


ATTACHMENT  "C 
Boats,  Crew,  and  Equipment 


CREW  (CORPS) 

Roqer  Chapman  Bob  Dempsey 
Terry  Aldrich  Ken  &  Randy 
Ken  EngelBrecht 
Ken  Knutson 

Jerry  Buchanan 
Peter  Buchanan 
Rick  Stauber 
Walter  Pluid 

Ken  Merryman 
Ray  Julian 
Steve  Petschel 
Craig  Scott 
Chuck  Haber 

Dan  Gates 
Ken  Anderson 
Mike  Stich 
John  Stich 

Harold  Maynard 
Mike 


Scott  Patterson 


EQUIPMENT 

EG&G  Side  Scan  Sonar 
w/ 1500ft.  of  armored 
cable  and  winch 


King-sonic  side  scan 
sonar,  underwater 
video  camera 


Klein  side  scan  sonar 
2-Westmar  Side  scan 
sonar,  underwater 
video  camera 


Proton  II  magnetometer 
R.O.V. ,  underwater  tow 
camera 


K-350  submarine. 
Mechanical  arm,  lights 
Communications . 

K-250  submarine 
(scratched  from 
service)  Mechanical 
problems 
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Inboard  Profile  drawing  of  typical  steam  tug 
shows  arrangement  of  structural  features  like 
those  seen  in  St.  Joseph  wreck.  Plan  represents 
tug  JULIAN  V.  O'CRIAN,  built  in  1888  at  Buffalo, 
New  York  (Instjtute  for  Great  Lakes  Research) 
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STATE  OF  NEW  YORK) 


COUNTY  OF  CHEMUNG) 


AFFIDAVIT 


HAROLD  W,  MAYNARD,  being  duly  sworn,  deposes  and  says: 

That  on  the  third  dive  with  my  submarine,  on  October  15, 
1990,  when  I  was  thirty  (30)  feet  from  the  bottom,  the  Geiger 


'counter  started  to  click.  It  was  set  on  the  lowest  level  and  only 
clicked  about  once  a  second  for  a  toiai  oi  hucut  iwelve  ■  ll)  v.:-nies 
^  and  then  stopped  wnen  I  put  it  up  against  t  .ne  i  ronl.  w  i  nacw  .  There 

I 

was  a  carrel  of'  ;c  iiiy  right  aboni  2C  0  foe’.  .  i  af'f  •  ^-oac  tied  '  iu- 


barrel  and  the  counter  staitet.  to  <.  l.ct  aga.:;.  o  v  :  t  :  me  . 

I  c:onsider  these  very  low  ]eve:  ^eao  i  ru's  .  .it  i  enij’ i  eti  if.  ai.iache,-. 
m\  device  to  *.110  barrcj  any»;,i  ,  tn,;  :  f,*.  nte  i  j:ari :  sm  pi  rmat.c  re  ,  > 


Locked  itself  oofore  i:  -as  iauw, 


.ii'oT 't  i-r,  i.rie  o  i  \  c  H(. 


ccuid  ’"rporl  my  t-eauj.Tgs  c.sf  •  -j 


When  ■  ;ie  yuii  was  Hi'a  ;  or  '  ru*  ’  ■;  r  -  • 


coonte''  art  vi.:-  -a'>  >'  ■  r  v-ir  r  the  reauirigs 


^  ft  A 


STATE  OF  NEW  YORK) 

)ss:  AFFIDAVIT 

COUNTY  OF  CHEMUNG) 

HAROLD  W.  MAYNARD,  being  duly  sworn,  deposes  and  says: 

That  on  the  fifth  dive  of  the  day  on  October  16,  1990,  when  I 
a  barrel  had  been  found  with  the  underwater  camera  and  buoy  pjac:r<i 

j  on  i  T. ,  I  dove  down  again  with  the  Geiger  counter  on  and  set  at  its 

I  lowest  level.  I  found  a  barrel  on  the  edge  of  a  hank,  at  .  nr 

1 

jlhundred  and  sixty-five  (165)  feet.  I  pjar-ed  my  barreJ 

on  the  barrel  and  looked  it  in  place.  ;  t  he-”!  rr’i.urne'C 
the  .surf act?;  having  been  down  about  30  or  40  minuTcs. 

The  sni-t  !  .boat  was  d  i spatched  to  up  s.'.ack  on  i  nr'  I  j  rie .  ;  *!«f' 
the  big  Tuc  was  brought  over  to  hoist  the  barrel-  A1  that  i  irru  , 

■  wa.s  v'-ri  t  ne  stern  of  the  tug,  and  T  observed  i  t,a’.  i.tcy  wcr'c  go 
’o  r  ry  >■  o  lift  the  barrel  with  a  capstan  on  the  iug.  I  i>e  rsona ,  > 
rior'  ;  }  ke  t.'ijs  as  ii  i)u  I  tens' or-  sidc^ways  .Ui  i  he'  ini',  piu.'-'  !  .ho 
rug  was  mov  ing  when  they  t.ook  lerisiori,  j  t.  was  ail  at  c'nce  .  i  ri  iii> 
e,:'  '  Ilia  t  j  ori ,  this  snapped  1  he  1  inr?  and  iiarri'i  if!  ;  ng  de\  ico  !  oo 
sharpl;-,  causing  the  device  to  either  rip  from  the  barrel  or  crush 
:  ru  att'  .  .IS  J  (.  bad  iiecn  iinae:  water-  ro:  tn  ■  r-t.>  \  .3  0  )  y^-ars  ind 
■ouio  riavp  t'pcn  weak.  The  barrels,  mus:  be  broughr  up  with  sjow, 

'  etoy  pr-f'ssuce  in  the  future  to  stop  i  h.  t  s  •  rr-m  h;ip;.>eri  i  ng .  Of 

course,  this  •  s  oni.v  my  persona]  opinion. 

,•>1  no  :  irne  during  this  dive  ••'id  t.fie  Geiger  r  ounter  go  oif  . 


Sworn  to  before  me  this 
J  day  of  October,  1990. 


.  /Jl 


T’-f/s.-r 


/y^  •  -  f-  'y  /■ 

Harold  W.  'latnarc.^' 
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October  5,  1990 

St.  Paul  Army  Corps  of  Engineers 
1421  USPO  &  Custom  House 
St.  Paul,  Mn  55101-9808 
Attn:  Bob  Dempsey 

PO#  DACW3790M1118 


Attachment  "F" 

Contractor ' s  Work  Schedule 
for 

Underwater  search  for  Lake  Superior  classified  barrel  disposal  site 

Duluth,  Minnesota 

General:  Hazard  Control  intends  to  use  the  Duluth  Army  Corps  of 

Engineers'  office  and  dock  area,  as  it's  base  of  operations.  Crew 
briefings,  docking  of  search  vessels,  equipment  storage,  and  other 
support  will  be  headquartered  at  this  location.  We  will  have  four 
surface  vessels  and  at  least  one  (possibly  tw  submarines. 

I.  Vessels,  equipment  and  crew: 

■'essel  #1:  will  be  the  Boyd,  a  45'  launch  provided  by  the  Duluth 

rmy  Corps  of  Engineers.  This  will  be  the  flag  ship  of  search  fleet 
and  captained  by  a  corps  provided  pilot.  Roger  Chapman  (of 
International  Marine  Systems,  Millwaukee,  Wise.)  who  is  Hazard 
Control's  'Director  of  Marine  Operations',  will  be  stationed  on  this 
vessel.  He  will  also  operate  EG&G  side  scan  sonar  from  this  boat.  In 
addition,  Terry  Aldrich  (Hazard  Control's  General  Manager)  will  be  on 
board  for  technical  support.  Terry  is  also  an  expert  in  hazardous 
materials,  certified  medic  and  fireman.  A  tow  camera  may  also  be 
provided  to  observe  the  bottom  of  the  lake  and  video  tape  as 
necessary . 

Vessel  #2  will  be  the  "Madeline  Goodrush",  a  33'  twin  engine  (V-8's), 
piloted  by  Jerry  Buchanan.  Jerry  is  an  experienced  Lake  Superior 
shipwreck  discoverer  and  is  highly  skilled  in  water  related 
electronics.  He  will  have  Rick  Stauber  as  his  crew  member.  Rick  is 
a  certified  and  very  experienced  scuba  diver  and  also  quite  familiar 
with  underwater  electronics.  The  vessel  will  be  equipped  with  a 
'king-sonic'  side  scan  sonar  in  addition  to  other  various  electronic 
equipment . 

Vessel  #3  will  be  the  "Hey  Boy",  a  31  footer,  piloted  by  Ken  Merryman. 
Ken  is  a  Lake  Superior  charter  captain,  shipwreck  searcher,  scuba 
diver  and  is  highly  skilled  in  water  related  electronics.  Mike  Toch 
(of  International  Marine,  Milwaukee)  will  be  operating  a  Westmar  side 
scan  sonar  from  this  vessel.  In  addition,  Ray  Julian  (Master  diver 
nd  electronic  whiz)  will  be  Ken's  1st  mate.  Also,  on  board  will  be 
Wes  Deibler  of  Hazard  Control  for  additional  technical  support.  Ken 
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will  also  have  an  underwater  tow  camera  for  viewing  and  recording  the 
lake  bottom. 

Vessel  #4  will  be  the  "Northern  Comfort"  a  27  footer,  piloted  by  Dan 
Gates.  Dan  is  a  Lake  Superior  charter  captain,  shipwreck  searcher, 
scuba  diver  and  skilled  in  underwater  electronics.  Mike  Stich 
(President  of  Hazard  Control  and  ♦‘he  Corps'  Contractor)  will  be 
operating  a  Proton  II  magnetometer  from  this  vessel.  Ken  Anderson  (of 
Twin  City  based  search  and  rescue  outfit)  will  be  operating  a  Westmar 
section  scan  sonar.  Also,  on  board  will  be  John  Stich,  experienced 
with  the  magnetometer  and  for  technical  support.  This  boat  will  also 
have  an  R.O.V.  (remote  operated  vehicle)  for  viewing  and  recording  the 
lake  bottom. 

All  surface  boats  will  have  Loran,  for  linear  navigation,  electronic 
and/or  graph  depth  finders  and  be  linked  by  radio  communications. 

Vessel  #5  will  be  the  "lake  Di  _r"  a  K-350  model  submarine,  piloted  by 
Harold  Maynard  of  Wellsburg,  New  York.  Harold  has  made  more  than  5CC 
dives  with  his  sub,  and  over  100  of  these  to  depths  greater  than  3C0 
feet.  His  vessel  is  equipped  with  directional  sonar,  hydro-phones, 
mechanical  arm,  four  500,000  candle  power  lights  and  has  video  and 
still  photo  capability. 

x .  Search  Procedure: 

Vessels  number  1,  2,  and  3  will  be  the  designated  search  vessels. 

Each  vessel  will  be  assigned  to  search  one  quadrant  of  the  target 
area.  The  target  area  (see  attached  map)  has  been  di^'ided  into  9 
quadrants,  lettered  from  A  through  I  (with  A  being  most  likely,  and  I 
the  least).  Each  vessel  will  follow  assigned  Loran  TD  lines  in 
straight  and  parallel  search  patterns.  These  lines  are  500  feet 
apart,  which  will  allow  a  50  foot  overlap  based  on  an  effective  range 
of  300  feet  either  side  of  the  vessel,  using  side  scan  sonar.  As  the 
vessels  detect  probable  targets,  the  sonar  operator  will  grade  the 
target,  on  a  level  of  1-10,  with  10  being  a  barrel  (for  sure)  and  then 
descending  numerical  grading  with  1  being  least  likely.  At  the  same 
time  a  target  is  sighted  and  graded,  the  pilot  or  support  crew  will 
log  the  exact  location  on  Loran.  The  vessel  will  keep  proceeding  on 
it's  designated  search  pattern  with  no  slowing  down  or  stopping.  The 
Loran  reading  of  the  target  will  then  be  transmitted  by  radio  to  boat 
#4,  which  will  (by  using  section  scan  sonar  and  magnetometer)  verify 
if  the  target  is  metal,  if  indeed  the  target  is  metal,  then  again  the 
Loran  reading  is  taken,  recorded  and  the  target  re-graded  by  boat  #4 
as  being  very  likely  target  (barrel) .  This  procedure  will  continue 
until  all  9  quadrants  are  searched,  time  runs  out,  or  weather 
interferes . 

III.  Verification: 

After  the  entire  target  area  is  searched  by  surface  vessels,  the 
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verification  (visual  sighting  of  targets)  process  will  begin.  Vessel 
#5  will  be  brought  to  the  highest  graded  targets  and  attempt  to  make 
visual  contact  with  the  target.  Other  surface  vessels  equipped  with 
underwater  video  capability  will  attempt  to  verify  lesser  graded 
targets.  Should  a  barrel  actually  be  sighted,  a  marking  buoy  will  be 
dropped  on  the  exact  location  and  additional  attempts  to  locate  other 
barrels  in  the  area  will  continue.  Upon  completion  of  the 
verification  process,  the  last  part  of  the  contract  will  begin. 

IV.  Recovery: 

Should  several  barrels  be  sighted,  video  and  still  photo's  of  the 
barrel  will  be  taken  and  studied  to  try  to  determine  it's  contents. 
If  they  prove  to  be  inconclusive,  then  vessel  #5  will  attempt  to  take 

samples  from  barrels  that  have  rusted  through  and  place  them  into 

sample  containers,  which  will  be  lowered  from  the  surface.  These 
containers  will  be  DOT  approved  hazardous  containment  drums  and  will 
be  sealed  just  under  the  surface  of  the  water,  so  as  not  to  expose  the 
contents  to  air.  If  a  rusted  or  deteriorated  barrel  cannot  be  found, 
than  an  intact  barrel  will  be  located.  A  barrel  device  will  be 
lowered  over  the  barrel  from  the  surface  and  maneuvered  into  positicr. 
by  vessel  #5's  mechanical  arm.  The  barrel  will  be  slowly  raised  until 
It  is  approximately  10  feet  from  the  surface  and  then  brought  to 
shallow  water  where  it  will  be  contained  in  a  95  gallon  over-pack  DOT 

pproved  drum  and  sealed  beneath  the  surface  of  the  water.  The  drum 

will  then  be  turned  over  to  the  Corps  of  Engineers  for  further 
disposition. 

V.  Chronology  of  events  and  dated  work  schedule: 

October  5,  1990  Contractors  work  schedule,  plan  and  procedure  to 

take  place  at  Duluth  Army  Corps  of  Engineers  office. 

October  9,  1990  Contractors  equipment  to  be  delivered  to  base  of 

operations,  corps  office  Duluth  approx.  3-4 :00pm. 

October  10,  1990  Surface  vessels  #1-4,  crews,  and  balance  of 

equipment  to  arrive  at  base  of  operations.  Equipment  installed, 
practice  runs  made,  meeting  with  crew  and  corps  approx.  9:00am. 

October  11,  1990  7:00am  search  officially  begins  and  scheduled  to 

run  12  hours.  Meeting  and  review  findings  afterwards. 


October 

12, 

1990 

7 : 00am 

search  continues 

and 

runs 

12  hours. 

Meeting 

and 

review 

findings 

afterwards . 

October 

13, 

1990 

Search 

continues,  7:00am 

and 

runs 

12  hours. 

Meeting 

and 

review 

findings 

afterwards. 

'tober 

14, 

1990 

Submarine  arrives  7:00am,  press 

invited 

at  9 : ooam . 

amonstration  for  2  hours. 


Then  verifications  and  search  for 
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additional  8  hours.  Meeting  and  review  findings  afterwards. 

October  15,  1990  7 ; 00am  verification,  search,  recovery  (depends  on 

findings)  run  12  hours.  Meeting  and  review  findings  afterwards. 

October  16,  1990  7:00am  verification  and  recovery-should  conclude 

run  12  hours.  Meeting  and  review  afterwards. 

October  17,  1990  Site  investigations  concluded.  Review  all  findings. 
VI.  Summary: 

Hazard  Control's  intention  is  to  locate  and  possibly  recover  at  least 
one,  if  not  2  barrels.  not  only  will  Hazard  Control  meet  the 
requirements  of  this  contract,  we  will  exceed  it  to  the  extent  that 
all  parties  concerned,  including  the  residents  of  Duluth,  are 
satisfied  with  the  effort  put  forth.  Hazard  Control  intends  to  search 
at  least  32  square  miles  of  the  bottom  of  Lake  Superior.  With  3 
surface  searching  vessels,  a  minimum  of  100  hours  will  be  spent, 
electronically  searching  for  targets.  The  equipment  provided  far 
exceeds  the  requirement  of  this  contract.  Further  more,  we  intend  to 
have  a  second  submersible  available  for  verification,  recovery  and 
safety  reasons,  but  as  of  this  writing,  that  has  not  been  confirmed, 
the  only  problem  that  we  could  encounter  is  weather.  Should  that 
iterfere  with  completing  this  contract  Hazard  Control  will  extend 
...t's  time  in  Duluth,  as  long  as  we  financially  are  able  to. 

Report  completed  by  Mike  Stich,  President  of  Hazard  Control,  Inc. 


*Also  attached: 


1.  Map  of  designated  search  area 

2.  Safety  plan 


MS/amm 
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SAFETY  PLAN 


Hazard  Control's  business  is  safety  and  as  such  we  have  taken  the 
following  precautions  for  this  contract,  even  though  no  diving  is 
anticipated: 


1.  Certified  and  experienced  divers  with  equipment  on  each  vessel. 

2.  Medical  supplies  and  oxygen  on  each  vessel. 

3.  Certified  medic  and  3  licensed  hard  hat  professional  divers  with 
equipment  as  part  of  crew. 

4.  Hazardous  materials  handling  equipment  and  protective  clothing  on 
each  vessel. 

5.  Personnel  experienced  in  CPR/lst  Aid  on  each  vessel. 

6.  A  second  submarine  available  to  support  the  other. 

7.  Constant  radio  contact  with  all  vessels. 

8.  The  following  phone  numbers  distributed  to  each  vessel  captain: 
Emergency  911 

A.  Dan  (divers  Alert  Network)  emergency  919-684-811 
Mpls.  612-588-2731 

B.  Nearest  hyperbaric  chamber-Mpls .  612-347-3131 
♦Notified  of  operation 

C.  Hospitals-Duluth,  St.  Mary's  218-726-4357 

St.  Luke's  218-726-5616 

Mpls.  Hennepin  Co.  Medical  Center  612-347-3131 


our 


Methodist  612-932-5353 

D.  Coast  Guard,  Duluth  218-720-5412 

E.  Helicopter,  Traverse  City  Mich.  Coast  Guard 
616-992-8214.  *Notified  of  operation 

F.  Coast  Guard,  Soo  St.  Marie  909-635-3231 

♦Notified  of  operation,  also  given  coordinates  of 
search  area,  they  will  broadcast  warnings  during 
operational  period  to  keep  other  craft  clear  of 
vessels . 
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Search  Lines  for  Section  A 


SW  to  NE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  13750  feet 


SI 

Line 

#1 

32576.0 

Line 

#2 

32576.0 

Line 

#3 

32576.0 

Line 

#4 

32576.0 

Line 

#5 

32576.0 

Line 

#6 

32576.0 

Line 

#7 

32576.0 

Line 

#8 

32576.0 

Line 

#9 

32576.0 

Line 

#10 

32576.0 

Line 

#11 

32576.0 

Line 

#12 

32576.0 

Line 

#13 

32576.0 

Line 

#14 

32576,0 

Line 

#15 

32576.0 

'■  ine 

#16 

32576.0 

S2 

SI 

45812.0 

32565,0 

45813.0 

32565,0 

45814.0 

32565.0 

45815.0 

32565.0 

45816.0 

32565.0 

45817.0 

32565.0 

45818 . 0 

32565.0 

45819.0 

32565.0 

45820.0 

32565.0 

45821.0 

32565 . 0 

45822,0 

32565 . 0 

45823 . 0 

32565.0 

45824,0 

32565.0 

45825.0 

32565.0 

45826.0 

32565. 0 

45827.0 

32565.0 

S2 

45812.0 
45813 . 0 
45814.0 
45815.0 
45816.0 
45817 . 0 
45818.0 
45819.0 
45820 . 0 
45821 . 0 
45822 . 0 
45823.0 
45824 . 0 
45825 . 0 
45826 . 0 
45627.0 
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CONTRACTORS  FINAL  REPORT 
Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota. 

Search  Lines  for  Section  B 

SW  to  NE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  13750  feet 

SI  S2  SI  S2 


Line 

#1 

32587.0 

45812.0 

32576.0 

45812.0 

Line 

#2 

32587.0 

45813.0 

32576.0 

45813.0 

Line 

#3 

32587.0 

45814.0 

32576.0 

45814.0 

Line 

#4 

32587.0 

45815.0 

32576.0 

45815.0 

Line 

#5 

32587.0 

45816.0 

32576.0 

45816.0 

Line 

#6 

32587.0 

45817.0 

32576.0 

45817 . 0 

Line 

#7 

32587 . 0 

45818.0 

32576.0 

45818 . 0 

Line 

#8 

32587 . 0 

45819.0 

32576.0 

45819 . 0 

Line 

#9 

32587 . 0 

45820.0 

32576.0 

45820 . 0 

Line 

#10 

32587 . 0 

45821.0 

32576.0 

45821 . 0 

Line 

#11 

32587 . 0 

45822 . 0 

32576.0 

45822 . 0 

Line 

#12 

32587 . 0 

45823 . 0 

32576.0 

45823 . 0 

Line 

#13 

32587 , 0 

45824 . 0 

32576 . 0 

45824 . 0 

Line 

#14 

32587 . 0 

45825.0 

32576.0 

45825.0 

Line 

#15 

32587 . 0 

45826.0 

32576.0 

45826 . 0 

T  me 

#16 

32587 . 0 

45827.0 

32576.0 

45827 . 0 
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CONTRACTORS  FINAL  REPORT 
Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota. 


Search  Lines  for  Section  C 


SW  to  NE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  13750  feet 


SI 

S2 

SI 

S2 

Line 

#1 

32587.0 

45828.0 

32576.0 

45828.0 

Line 

#2 

32587.0 

45829.0 

32576.0 

45829.0 

Line 

#3 

32587.0 

45830.0 

32576.0 

45830,0 

Line 

#4 

32587.0 

45831.0 

32576.0 

45831.0 

Line 

#5 

32587.0 

45832.0 

32576.0 

45832 . 0 

Line 

#6 

32587.0 

45833.0 

32576.0 

45833 . 0 

Line 

#7 

32587.0 

45834 . 0 

32576.0 

45834 . 0 

Line 

#8 

32587 . 0 

45835.0 

32576.0 

45835.0 

Line 

#9 

32587 , 0 

45836.0 

32576.0 

45836.0 

Line 

#10 

32587.0 

45837.0 

32576.0 

45837.0 

Line 

#11 

32587.0 

45838.0 

32576.0 

45838.0 

Line 

#12 

32587.0 

45839.0 

32576,0 

45839.0 

Line 

#13 

32587.0 

45840.0 

32576,0 

45840 . 0 

Line 

#14 

32587.0 

45841.0 

32576.0 

45841 . 0 

■  me 

#15 

32587.0 

45842.0 

32576.0 

45842 . 0 

-ine 

#16 

32587.0 

45843.0 

32576.0 

45843 . 0 
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CONTRACTORS  FINAL  REPORT 
Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota. 


Search  Lines  for  Section  D 


SW  to  NE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  13750  feet 


SI 

S2 

SI 

52 

Line 

#1 

32576.0 

45828.0 

32565.0 

45828.0 

Line 

#2 

32576.0 

45829.0 

32565.0 

45829.0 

Line 

#3 

32576.0 

45830.0 

32565.0 

45830.0 

Line 

#4 

32576.0 

45831.0 

32565.0 

45831.0 

Line 

#5 

32576.0 

45832.0 

32565.0 

45832 . 0 

Line 

#6 

32576.0 

45833.0 

32565.0 

45833 . 0 

Line 

#7 

32576.0 

45834.0 

32565.0 

45834 . 0 

Line 

#8 

32576.0 

45835.0 

32565.0 

45835.0 

Line 

#9 

32576.0 

45836.0 

32565.0 

45836.0 

Line 

^10 

32576 . 0 

45837 . 0 

32565 . 0 

45837 . 0 

Line 

#11 

32576.0 

45838 . 0 

32565.0 

45838.0 

Line 

#12 

32576.0 

45839.0 

32565.0 

45839 . 0 

Line 

#13 

32576.0 

45840.0 

32565.0 

45840 . 0 

Line 

#14 

32576.0 

45841 . 0 

32565.0 

45841 . 0 

Line 

#15 

32576.0 

45842 . 0 

32565.0 

45842 . 0 

ne 

#16 

32576 . 0 

45843 . 0 

32565.0 

45843 . 0 
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CONTRACTORS  FINAL  REPORT 
Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota. 


Search  Lines  for  Section  E 


SW  to  NE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  13750  feet 


SI 

Line 

ii 

32587.0 

Line 

*2 

32587.0 

Line 

#3 

32587.0 

Line 

#4 

32587.0 

Line 

#5 

32587.0 

Line 

#6 

32587.0 

Line 

#7 

32587 . 0 

Line 

#8 

32587 . 0 

Line 

#9 

32587 . 0 

Line 

#10 

32587 . 0 

Line 

#11 

32587 . 0 

Line 

#12 

32587 . 0 

Line 

#13 

32587 , 0 

Line 

#14 

32587 . 0 

Line 

#15 

32587.0 

ine 

#16 

32587.0 

S2 

SI 

45844.0 

32576.0 

45845.0 

32576.0 

45846.0 

32576.0 

45847.0 

32576.0 

45848.0 

32576.0 

45849 . 0 

32576.0 

45850.0 

32576.0 

45851.0 

32576.0 

45852.0 

32576.0 

45853.0 

32576.0 

45854 . 0 

32576.0 

45855.0 

32576.0 

45856.0 

32576 . 0 

45857.0 

32576.0 

45858.0 

32576.0 

45859.0 

32576.0 

S2 

45844 . 0 
45845.0 
45846.0 
45847 . 0 
45848 , 0 
45849 . 0 
45850.0 
45851.0 
45852 . 0 
45853 . 0 
45854.0 
45855 . 0 
45856.0 
45857 . 0 
45858 . 0 
45859.0 
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CONTRACTORS  FINAL  REPORT 
Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota. 


Search  Lines  for  Section  F 


SW  to  NE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  13750  feet 


SI 

S2 

SI 

S2 

Line 

#1 

32576.0 

45844.0 

32565.0 

45844 . 0 

Line 

#2 

32576.0 

45845.0 

32565.0 

45845 . 0 

Line 

#3 

32576.0 

45846 . 0 

32565.0 

45846.0 

Line 

#4 

32576.0 

45847.0 

32565.0 

45847 . 0 

Line 

#5 

32576.0 

45848.0 

32565.0 

45848 . 0 

Line 

#6 

32576.0 

45849.0 

32565.0 

45849 . 0 

Line 

#7 

32576.0 

45850.0 

32565.0 

45850 . 0 

Line 

#8 

32576.0 

45851.0 

32565.0 

45851.0 

Line 

#9 

32576 . 0 

45852 . 0 

32565.0 

45852 . 0 

Line 

#10 

32576.0 

45853 . 0 

32565.0 

45853 . 0 

Line 

#11 

32576.0 

45854 . 0 

32565.0 

45854 . 0 

Line 

#12 

32576.0 

45855.0 

32565.0 

45855.0 

Line 

#13 

32576.0 

45856.0 

32565.0 

458^6.0 

Line 

#14 

32576.0 

45857 . 0 

32565.0 

45857 . 0 

Line 

#15 

32576.0 

45858.0 

32565.0 

45858 . 0 

T  ine 

#16 

32576.0 

45859 . 0 

32565.0 

45859 . 0 

CONTRACTORS  FINAL  REPORT 
Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota. 


Search  Lines  for  Section  G 

SW  to  NE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  13750  feet 


SI 

S2 

SI 

S2 

Line 

#1 

32565.0 

45812.0 

32554.0 

45812 . 0 

Line 

#2 

32565.0 

45813.0 

32554.0 

45813 . 0 

Line 

#3 

32565.0 

45814.0 

32554.0 

45814 . 0 

Line 

#4 

32565.0 

45815.0 

32554 . 0 

45815 . 0 

Line 

#5 

32565.0 

45816.0 

32554 . 0 

45816.0 

Line 

#6 

32565.0 

45817.0 

32554 . 0 

45817 . 0 

Line 

#7 

32565.0 

45818.0 

32554 . 0 

45818 . 0 

Line 

#8 

32565.0 

45819.0 

32554 . 0 

45819.0 

Line 

#9 

32565.0 

45820.0 

32554 . 0 

45820 . 0 

Line 

#10 

32565.0 

45821.0 

32554 . 0 

45821.0 

Line 

#11 

32565.0 

45822.0 

32554 . 0 

45822 . 0 

Line 

#12 

32565.0 

45823.0 

32554 . 0 

45823 . 0 

Line 

#13 

32565.0 

45824 . 0 

32554 . 0 

45824 . 0 

Line 

#14 

32565.0 

45825.0 

32554 . 0 

45825 . 0 

*  ine 

#15 

32565.0 

45826.0 

32554 . 0 

45826.0 

wine 

#16 

32565.0 

45827.0 

32554 . 0 

45827 . 0 
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CONTRACTORS  FINAL  REPORT 
Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota. 


Search  Lines  for  Section  H 


SW  to  NE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  13750  feet 


SI 

S2 

SI 

S2 

Line 

#1 

32565.0 

45828.0 

32554.0 

45828 . 0 

Line 

#2 

32565.0 

45829.0 

32554.0 

45829 . 0 

Line 

#3 

32565.0 

45830.0 

32554.0 

45830. 0 

Line 

#4 

32565.0 

45831.0 

32554.0 

45831.0 

Line 

#5 

32565.0 

45832.0 

32554.0 

45832.0 

Line 

#6 

32565.0 

45833.0 

32554.0 

45833 . 0 

Line 

#7 

32565.0 

45834 . 0 

32554 . 0 

45834 . 0 

Line 

#8 

32565.0 

45835.0 

32554 . 0 

45835.0 

Line 

#9 

32565.0 

45836.0 

32554 . 0 

45836.0 

Line 

#10 

32565.0 

45837.0 

32554.0 

45837.0 

Line 

#11 

32565.0 

45838.0 

32554 . 0 

45838.0 

Line 

#12 

32565.0 

45839.0 

32554 . 0 

45839.0 

Line 

#13 

32565.0 

45840 . 0 

32554.0 

45840 . 0 

Line 

#14 

32565.0 

45841.0 

32554.0 

45841 . 0 

Line 

#15 

32565.0 

45842.0 

32554 . 0 

45842 . 0 

'.ne 

#16 

32565.0 

45843.0 

32554.0 

45843 . 0 
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CONTRACTORS  FINAL  REPORT 
Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota, 


Search  Lines  for  Section  I 


SW  to  NE  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  13750  feet 


SI 

S2 

SI 

S2 

Line 

#1 

32565.0 

45844 . 0 

32554 , 0 

45844 

Line 

#2 

32565.0 

45845.0 

32554 . 0 

45845 

Line 

#3 

32565.0 

45846.0 

32554 . 0 

45846 

Line 

#4 

32565.0 

45847.0 

32554 . 0 

45847 

Line 

#5 

32565.0 

45848 . 0 

32554 . 0 

45848 

Line 

#6 

32565.0 

45849 . 0 

32554 . 0 

45849 

Line 

*1 

32565.0 

45850.0 

32554 . 0 

45850 

Line 

#8 

32565.0 

45851.0 

32554 . 0 

45851 

Line 

#9 

32565.0 

45852 . 0 

32554 . 0 

45852 

Line 

#10 

32565.0 

45853 . 0 

32554 . 0 

45853 

Line 

#11 

32565 . 0 

45854 . 0 

32554 . 0 

45854 

Line 

#12 

32565 . 0 

45855.0 

32554 . 0 

45855 

Line 

#13 

32565.0 

45856 . 0 

32554 . 0 

45856 

Line 

#14 

32565.0 

45857 . 0 

32554 . 0 

45857 

Line 

#15 

32565 . 0 

45858 . 0 

32554 . 0 

45858 

'  ine 

#16 

32565 . 0 

45859.0 

32554 . 0 

45859 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Line  #9 
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Line  #11 
Line  #12 
Line  #13 
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Line  #21 
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CONTRACTORS  FINAL  REPORT 
Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota. 

Search  Lines  for  Section  A 

NW  to  SE  Search  Plan 


Line  Spacing 

-  500 

feet 

Line  Length  - 

8240 

feet 

SI 

S2 

SI 

S2 

32575.8 

45812.0 

32575.8 

45828.0 

32575.4 

45812.0 

32575.4 

45828 . 0 

32575.0 

45812.0 

32575.0 

45828 . 0 

32574 . 6 

45812.0 

32574 . 6 

45828 , 0 

32574.2 

45812 . 0 

32574.2 

45828 . 0 

32573.8 

45812.0 

32573 . 8 

45828 . 0 

32573.4 

45812.0 

32573.4 

45828 . 0 

32573 . 0 

45812 . 0 

32573 . 0 

45828 . 0 

32572 . 6 

45812 . 0 

32572 . 6 

45828 . 0 

32572 . 2 

45812.0 

32572 . 2 

45828 . 0 

32571.8 

45812.0 

32571.8 

45828 . 0 

32571.4 

45812 . 0 

32571 . 4 

45828.0 

32571 . 0 

45812.0 

32571.0 

45828 . 0 

32570.6 

45812 . 0 

32570.6 

45828 . 0 

32570.2 

45812 . 0 

32570.2 

4582S . 0 

32569 . 8 

45812 . 0 

32569 . 8 

45828 . 0 

32569 . 4 

45812.0 

32569 . 4 

45828 . 0 

32569 . 0 

45812 . 0 

32569 . 0 

45828 . 0 

32568 . 6 

45812 . 0 

32568 . 6 

45828.0 

32568 . 2 

45812 . 0 

32568 . 2 

45828 . 0 

32567 . 8 

45812 . 0 

32567 . 8 

45828 . 0 

32567 . 4 

45812.0 

32567 . 4 

45828 . 0 

32567 . 0 

45812.0 

32567 . 0 

45828.0 

32566.6 

45812.0 

32566 . 6 

45828 . 0 

32566.2 

45812.0 

32566.2 

45828 . 0 

32565.8 

45812.0 

32565.8 

45828 . 0 

32565.4 

45812.0 

32565.4 

45828 . 0 

32565.0 

45812 . 0 

32565.0 

45828.0 
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CONTRACTORS  FINAL  REPORT 
Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota. 


Search  Lines  for  Section  B 


NW  to  SE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  8240  feet 


SI 

Line 

#1 

32587.0 

Line 

#2 

32586.6 

Line 

#3 

32586.2 

Line 

#4 

32585.8 

Line 

#5 

32585.4 

Line 

#6 

32585.0 

Line 

#7 

32584 . 6 

Line 

#8 

32584 . 2 

Line 

#9 

32583 . 8 

Line 

#10 

32583.4 

Line 

#11 

32583 . 0 

Line 

#12 

32582 . 6 

Line 

#13 

32582 . 2 

Line 

#14 

32581.8 

Line 

#15 

32581.4 

Line 

#16 

32581.0 

ine 

#17 

32580.6 

Line 

#18 

32580,2 

Line 

#19 

32579 . 8 

Line 

#20 

32579 . 4 

Line 

#21 

32579.0 

Line 

#22 

32578 . 6 

Line 

#23 

32578 . 2 

Line 

#24 

32577.8 

Line 

#25 

32577 . 4 

Line 

#26 

32577 , 0 

Line 

#27 

32576.6 

Line 

#28 

32576.2 

S2 

SI 

45812.0 

32587.0 

45812.0 

32586.6 

45812.0 

32586.2 

45812.0 

32585.8 

45812.0 

32585.4 

45812 . 0 

32585.0 

45812.0 

32584 . 6 

45812.0 

32584 . 2 

45812 . 0 

32583 . 8 

45812.0 

32583 . 4 

45812,0 

32583.0 

45812 . 0 

32582 . 6 

45812 . 0 

32582.2 

45812.0 

32581 . 8 

45812 . 0 

32581.4 

45812.0 

32581.0 

45812.0 

32580.6 

45812 . 0 

32580.2 

45812.0 

32579 . 8 

45812.0 

32579 . 4 

45812 . 0 

32579 . 0 

45812 . 0 

32578 . 6 

45812.0 

32578 . 2 

45812.0 

32577.8 

45812 . 0 

32577 . 4 

45812.0 

32577 . 0 

45812.0 

32576.6 

45812.0 

32576.2 

S2 

45828.0 
45828.0 
45828.0 
45828 . 0 
45828 . 0 
45828 . 0 
45828 . 0 
45828.0 
45828 . 0 
45828 . 0 
4582S  .  0 
45828.0 
4582S  .  0 
45828 . 0 
45828 . 0 
45828  .  0 
45628 . 0 
45828  .  C 
45828.0 
45828 . 0 
45828 . 0 
45828 . 0 
45828 . 0 
45828 . 0 
45828 . 0 
45828 . 0 
45828 . 0 
45828 . 0 
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CONTRACTORS  FINAL  REPORT 
Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota. 


Search  Lines  for  Section  C 


NW  to  SE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  8240  feet 


SI 


Line 

#1 

32587 

.0 

Line 

#2 

32586 

.6 

Line 

#3 

32586 

.2 

Line 

#4 

32585 

.8 

Line 

#5 

32585 

.4 

Line 

#6 

32585 

.  0 

Line 

#7 

32584 

.  6 

Line 

#8 

32584 

.  2 

Line 

#9 

32583 

.  8 

Line 

#10 

32583 

.  4 

Line 

#11 

32583 

.  0 

Line 

#12 

32582 

.  6 

Line 

#13 

32582 

.  2 

Line 

#14 

32581, 

.8 

Line 

#15 

32581, 

,  4 

ine 

#16 

32581, 

,0 

i-ine 

#17 

32580, 

,  6 

Line 

#18 

32580, 

,  2 

Line 

#19 

32579, 

,  8 

Line 

#20 

32579 , 

4 

Line 

#2  1 

32579. 

0 

Line 

#22 

32578. 

6 

Line 

#23 

32578, 

2 

Line 

#24 

32577 . 

8 

Line 

#25 

32577. 

4 

Line 

#26 

32577 . 

0 

Line 

#27 

32576. 

6 

Line 

#28 

32576. 

2 

S2 

SI 

45828.0 

32587.0 

45828 . 0 

32586.6 

45828 . 0 

32586.2 

45828.0 

32585.8 

45828.0 

32585.4 

45828.0 

32585.0 

45828 . 0 

32584 . 6 

45828 . 0 

32584 . 2 

45828 . 0 

32583 . 8 

45828 . 0 

32583 . 4 

45828 . 0 

32583 . 0 

45828.0 

32582 . 6 

45828 . 0 

32582 . 2 

45828 . 0 

32581.8 

45828 . 0 

32581.4 

45828.0 

32581.0 

45828 . 0 

32580.6 

45828 . 0 

32580.2 

45828 . 0 

32579 . 8 

45828 . 0 

32579.4 

45828 . 0 

32579 . 0 

45828 . 0 

32578 . 6 

45828 . 0 

32578.2 

45828 . 0 

32577.8 

45828.0 

32577.4 

45828 . 0 

32577 . 0 

45828 . 0 

32576.6 

45828 . 0 

32576.2 

S2 

45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844.0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
45844 . 0 
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Search  Lines  for  Section  D 

NW  to  SE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  8240  feet 

SI  S2  SI  S2 


Line 

#1 

32575. 
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45828.1 

Line 

#2 

32575. 

4 

45828.' 
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32575. 

0 
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,0 
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0 
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0 
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0 

0 
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0 
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,  6 

45844 . 

0 

0 

32570. 

,  2 

45844 . 

0 

0 

32569, 

,  8 

45844 . 

,  0 

0 

32569 

.  4 

45844 , 

.  0 

0 

32569 

.  0 

45844 , 

.  0 

0 

32568 

.  6 

45844 , 

.  0 

0 

32568 

.  2 

45844 

.  0 

0 

32567 

.  8 

45844 

.  0 

0 

32567 

,  4 

45844 

.  0 

0 

32567 

.  0 

45844 

.  0 

0 

32566 

.  6 

45844 

.  0 

0 

32566 

.2 

45844 

.  0 

0 

32565 

.8 

45844 

.  0 

0 

32565 

.  4 

45844 

.  0 

0 

32565 

.  0 

45844 

.  0 

33 


CONTRACTORS  FINAL  REPORT 
Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota. 


Search  Lines  for  Section  E 
NW  to  SE  Search  Plan 


Line  Spacing 

-  500 

feet 

Line  Length  - 

8240 

feet 

SI 

S2 

SI 

S2 

Line 

#1 

32587.0 

45844.0 

32587.0 

45860.0 

Line 

#2 

32586.6 

45844.0 

32586.6 

45860.0 

Line 

#3 

32586.2 

45844.0 

32586.2 

45860.0 

Line 

#4 

32585.8 

45844.0 

32585.8 

45860.0 

Line 

#5 

32585.4 

45844 . 0 

32585.4 

45860.0 

Line 

#6 

32585.0 

45844.0 

32585.0 

45860.0 

Line 

#7 

32584 . 6 

45844 . 0 

32584.6 

45860.0 

Line 

#8 

32584.2 

45844.0 

32584.2 

45860 . 0 

Line 

#9 

32583.8 

45844 . 0 

32583 . 8 

45860 . 0 

Line 

#10 

32583.4 

45844 . 0 

32583 . 4 

45860.0 

Line 

#11 

32583 . 0 

45844 . 0 

32583 . 0 

45860.0 

Line 

#12 

32582 . 6 

45844 . 0 

32582 . 6 

45860 . 0 

Line 

#13. 

32582.2 

45844 . 0 

32582 . 2 

45860.0 

Line 

#14 

32581.8 

45844 . 0 

32581.8 

45860.0 

Line 

#15 

32581.4 

45844 . 0 

32581.4 

45860 . 0 

’  ine 

#16 

32581.0 

45844 . 0 

32581.0 

45860 . 0 

,ine 

#17 

32580.6 

45844 . 0 

32580.6 

45860.0 

Line 

#18 

32580.2 

45844 . 0 

32580.2 

45860 . 0 

Line 

#19 

32579.8 

45844 . 0 

32579 . 8 

45860 . 0 

Line 

#20 

32579.4 

45844 . 0 

32579 . 4 

45860.0 

Line 

#21 

32579.0 

45844 . 0 

32579.0 

45860 . 0 

Line 

#22 

32578.6 

45844 . 0 

32578 . 6 

45860 . 0 

Line 

#23 

32578.2 

45844 . 0 

32578 . 2 

45860 . 0 

Line 

#24 

32577.8 

45844.0 

32577.8 

45860.0 

Line 

#25 

32577.4 

45844.0 

32577.4 

45860.0 

Line 

#26 

32577.0 

45844.0 

32577.0 

45860 . 0 

Line 

#27 

32576.6 

45844.0 

32576.6 

45860.0 

Line 

#28 

32576.2 

45844 . 0 

32576.2 

45860.0 
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Line  #1 
Line  #2 
Line  #3 
Line  #4 
Line 
Line  #6 
Line  #7 
Line  #8 
Line  #9 
Line  #10 
Line  #11 
Line  #12 
Line  #13 
Line  #14 
Line  #15 
’ ine  #16 
•  ine  #17 
Line  #18 
Line  #19 
Line  #20 
Line  #21 
Line  #22 
Line  #23 
Line  #24 
Line  #25 
Line  #26 
Line  #27 
Line  #28 


SI 


Search  Lines  for  Section  F 

NW  to  SE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  8240  feet 

S2  SI 


S2 


32575.8  45844.0 

32575.4  45844 . 0 

32575.0  45844.0 

32574.6  45844 . 0 

32574.2  45844.0 

32573.8  45844.0 

32573.4  45844.0 

32573.0  45844.0 

32572.6  45844 . 0 

32572.2  45844.0 

32571.8  45844.0 

32571.4  45844.0 

32571.0  45844 . 0 

32570.6  45844.0 

32570.2  45844.0 

32569.8  45844.0 

32569.4  45844.0 

32569.0  45844.0 

32568 . 6  45844 . 0 

32568.2  45844.0 

32567.8  45844.0 

32567.4  45844.0 

32567 . 0  45844 . 0 

3  2  566 . 6  45844 . 0 

32566.2  45844.0 

32565.8  45844.0 

32565.40  45844.0 

32565.0  45844.0 


32575.8  45860.0 

32575.4  45860.0 

32575.0  45860.0 

32574.6  45860.0 

32574.2  45860.0 

32573.8  45860.0 

32573.4  45860.0 

32573.0  45860.0 

32572.6  45860.0 

32572.2  45860.0 

32571.8  45860.0 

32571.4  45860.0 

32571.0  45860.0 

32570.6  45860.0 

32570.2  45860.0 

32569.8  45860.0 

32569.4  45860.0 

32569.0  45860.0 

32568.6  45860.0 

32568.2  45860.0 

32567.8  45860.0 

32567.4  45860.0 

32567.0  45860.0 

32566.6  45860.0 

32566.2  45860.0 

32565.8  45860.0 

32565.4  45860.0 

32565.0  45860.0 
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Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota. 


Search  Lines  for  Section  G 
NW  to  SE  Search  Plan 


Line  Spacing 

-  500 

feet 

Line  Length  - 

8240 

Feet 

SI 

S2 

SI 

S2 

Line 

#1 

32564.6 

45812.0 

32564.6 

45828.0 

Line 

#2 

32564.2 

45812.0 

32564.2 

45828 . 0 

Line 

#3 

32563.8 

45812.0 

32563.8 

45828.0 

Line 

#4 

32563.4 

45812.0 

32563.4 

45828 . 0 

Line 

#5 

32563.0 

45812.0 

32563 . 0 

45828 . 0 

Line 

#6 

32562.6 

45812.0 

32562 . 6 

45828 . 0 

Line 

#7 

32562.2 

45812.0 

32562 . 2 

45828 . 0 

Line 

#8 

32561.8 

45812.0 

32561.8 

45828 . 0 

Line 

#9 

32561.4 

45812.0 

32561.4 

45828 . 0 

Line 

#10 

32561.0 

45812.0 

32561.0 

45828 . 0 

Line 

#11 

32560.6 

45812.0 

32560.6 

45828 . 0 

Line 

#12 

32560.2 

45812.0 

32560.2 

45828 . 0 

Line 

#13 

32559.8 

45812.0 

32559 . 8 

45828 . 0 

Line 

#14 

32559.4 

45812.0 

32559.4 

45828 . 0 

Line 

#15 

32559.0 

45812.0 

32559.0 

45828 . 0 

ne 

#16 

32558.6 

45812.0 

32558 . 6 

45828 . 0 

i-  i.  ns 

#17 

32558.2 

45812.0 

32558.2 

45828 . 0 

Line 

#  1 S 

32557.8 

45812.0 

32557 . 8 

45828 . 0 

Line 

#19 

32557 . 4 

45812.0 

32557.4 

45828 . 0 

Line 

#20 

32557.0 

45812.0 

32557 . 0 

45828 . 0 

Line 

#21 

32556.6 

45812.0 

32556.6 

45828 . 0 

Line 

#22 

32556.2 

45812 . 0 

32556.2 

45828 . 0 

Line 

#23 

32555.8 

45812.0 

32555.8 

45828 . 0 

Line 

#24 

32555.4 

45812.0 

32555.4 

45828 . 0 

Line 

#25 

32555.0 

45812.0 

32555.0 

45828 . 0 

Line 

#26 

32554.6 

45812.0 

32554 . 6 

45828 . 0 

Line 

#27 

32554.2 

45812.0 

32554 . 2 

45828 . 0 

Line 

#28 

32553.8 

45812.0 

32553.8 

45828 . 0 
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Search  Lines  for  Section  H 


NW  to  SE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  8240  feet 


SI 

S2 

SI 

S2 

Line 

n 

32564.6 

45828.0 

32564.6 

45844 

Line 

*2 

32564.2 

45828.0 

32564.2 

45844 

Line 

#3 

32563.8 

45828.0 

32563.8 

45844 

Line 

#4 

32563.4 

45828.0 

32563.4 

45844 

Line 

#5 

32563 . 0 

45828.0 

32563.0 

45844 

Line 

#6 

32562 . 6 

45828.0 

32562.6 

45844 

Line 

#7 

32562.2 

45828.0 

32562.2 

45844 

Line 

#8 

32561.8 

45828.0 

32561.8 

45844 

Line 

#9 

32561.4 

45828.0 

32561.4 

45844 

Line 

#10 

32561.0 

45828.0 

32561.0 

45844 

Line 

#11 

32560.6 

45828.0 

32560.6 

45844 

Line 

#12 

32560.2 

45828.0 

32560.2 

45844 

Line 

#13 

32559.8 

45828.0 

32559.8 

45844 

Line 

#14 

32559 . 4 

45828.0 

32559.4 

45844 

Line 

#15 

32559.0 

45828.0 

32559.0 

45844 

ine 

#16 

32558.6 

45828.0 

32558.6 

45844 

-me 

#17 

32558 . 2 

45828.0 

32558 . 2 

45844 

Line 

#18 

32557 . 8 

45828.0 

32557.8 

45844 

Line 

#19 

32557 . 4 

45828.0 

32557.4 

45844 

Line 

#20 

32557 . 0 

45828.0 

32557.0 

45844 

Line 

#21 

32556.6 

45828 . C 

32556.6 

45844 

Line 

#22 

32556.2 

45828.0 

32556.2 

45844 

Line 

#23 

32555.8 

45828.0 

32555.8 

45844 

Line 

#24 

32555.4 

45828.0 

32555.4 

45844 

Line 

#25 

32555.0 

45828.0 

32555.0 

45844 

Line 

#26 

32554 . 6 

45828.0 

32554.6 

45844 

Line 

#27 

32554 . 2 

45828.0 

32554.2 

45844 

Line 

#28 

32553 . 8 

45828.0 

32553.8 

45844 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


37 


CONTRACTORS  FINAL  REPORT 
Underwater  Search  of  Lake  Superior's  Classified 
barrel  disposal  site,  Duluth,  Minnesota. 


Search  Lines  For  Section  I 


NW  to  SE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  8240  feet 


SI 

Line 

#1 

32564 

.  6 

Line 

#2 

32564 

.2 

Line 

#3 

32563 

.8 

Line 

#4 

32563 

.  4 

Line 

#5 

32563 

.0 

Line 

#6 

32562 

.  6 

Line 

#7 

32562 

.  2 

Line 

#8 

32561 

.8 

Line 

#9 

32561 

.  4 

Line 

#10 

32560 

.  4 

Line 

#11 

32560 

.  6 

Line 

#12 

32560 

.  2 

Line 

#13 

32559, 

.  8 

Line 

#14 

32559, 

.  4 

Line 

#15 

32559. 

.  0 

Ine 

#16 

32558. 

,  6 

.-me 

#17 

32558, 

,  2 

Line 

#18 

32557 . 

,  8 

Line 

#19 

32557 . 

.  4 

Line 

#20 

32557 . 

0 

Line 

#21 

32556. 

6 

Line 

#22 

32556. 

2 

Line 

#23 

32555. 

8 

Line 

#24 

32555. 

4 

Line 

#25 

32555. 

0 

Line 

#26 

32554 . 

6 

Line 

#2^ 

32554 . 

2 

Line 

#28 

32553 . 

8 

S2 

SI 

45844.0 

32564 . 6 

45844.0 

32564.2 

45844.0 

32563.8 

45844.0 

32563 . 4 

45844.0 

32563 . 0 

45844.0 

32562 . 6 

45844 . 0 

32562 . 2 

45844.0 

32561.8 

45844 . 0 

32561.4 

45844 . 0 

32561.0 

45844 . 0 

32560.6 

45844 . 0 

32560.2 

45844 . 0 

32559.8 

45844 . 0 

32559 . 4 

45844 . 0 

32559 . 0 

45844 . 0 

32558.6 

45844.0 

32558.2 

45844 . 0 

32557 . 8 

45844 . 0 

32557 . 4 

45844 . 0 

32557 . 0 

45844 . 0 

32536.6 

45844 . 0 

32556.2 

45844 . 0 

32555.8 

45844 . 0 

32555.4 

45844 . 0 

32555.0 

45844 . 0 

32554.6 

45844 . 0 

32554 . 2 

45844.0 

32553.8 

S2 

45860.0 
45860.0 
45860.0 
45860.0 
45860.0 
45860.0 
45860.0 
45860 . 0 
45860 . 0 
45860 . 0 
45860. 0 
45860 . 0 
45860.0 
45860 . 0 
45860. 0 
45860.0 
45860 . 0 
45860 . 0 
45860.0 
45860 . 0 
45860 . 0 
45860.0 
45860 . 0 
45860 . 0 
45860.0 
45860.0 
45860.0 
45860 . 0 
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Search  Lines  for  Section  A 


SW  to  NE  Search  Plan 
Line  Spacing  -  500  feet 
Line  Length  -  13750  feet 


SI 

S2 

SI 

S2 

Line 

1 

32576.0 

45812.0 

32565.0 

45812 . 0 

Line 

a 
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Line 
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Line 
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r 

14-' 
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= 
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510  NORTH  3RD  STREET 
MINNEAP(XIS,  MN  55401 
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..P'l  :ia.’;ar.l  Concrol'a  'Director  o:  '•Dirtne  .''Derations',  will  be  stationed  .n 
t.bis  vessel.  He  will  also  operate  an  F.C  and  G  side  scan  sonar  from  t.bis  ooat. 

In  addition,  Terry  Aldrich  (Hazard  Control's  General  Manager)  will  be  on  board 
for  technical  support.  Terry  is  also  an  expert  in  hazardous  materials,  certifie: 
medic  and  fireman.  A  tow  camera  may  also  be  provided  to  observe  the  bottom  of 
the  lake  and  video  tape  as  necessary. 

Vessel  #2  will  be  the  "Madeline  Goodrush",  a  33  foot  twin  engine  (V-8's),  piloted 
by  Jerry  Buchanan.  Jerry  is  an  experienced  Lake  Superior  shipwreck  discoverer  and 
is  highly  skilled  in  water  related  electronics.  He  will  have  Rick  Stauber  as 
his  crew  member.  Rick  is  a  certified  and  very  experienced  scuba  diver  and  also 
quite  familiar  with  underwater  electronics.  The  vessel  will  be  equipped  with  a 
'king-sonic'  side  scan  sonar  in  addition  to  other  various  electronic  equipment. 

Vessel  #3  will  be  the  "Hey  Boy",  a  31  footer,  piloted  by  Ken  Merryman.  Ken  is  a 
Lake  Superior  charter  captain,  shipwreck  searcher,  scuba  diver  and  is  highly 
skilled  in  water  related  electronics.  Hike  Toch  (of  International  Marine, 
Milwaukee)  will  be  operating  a  Westmar  side  scan  sonar  from  this  vessel.  In 
addition,  Ray  Julian  (Master  diver  and  electronic  whiz)  will  be  Ken's  1st  mate. 
Also,  on  board  will  be  Wes  Deibler  of  Hazard  Control  for  additional  technical 
support.  Ken  will  also  have  an  underwater  tow  camera  for  viewing  and  recording 
the  lake  bottom. 


Vessel  #4  will  be  the  "Northern  Comfort"  a  27  footer,  piloted  by  Dan  Gates.  Dan 
s  a  Lake  Superior  charter  captain,  shipwreck  searcher,  scuba  diver  and  skilled 
in  underwater  electronics.  Mike  Stich  (President  of  Hazard  Control  and  the  Corps' 
contractor)  will  be  operating  a  Proton  II  magnetometer  from  this  vessel.  Ken 
Anderson  (of  a  Twin  City  based  search  and  rescue  outfit)  will  be  operating  a 
Westmar  section  scan  sonar.  Also,  on  board  will  be  John  Stich,  experienced  with 
the  magnetometer  and  for  technical  support.  This  boat  will  also  have  an  R.O.V. 
(remote  operated  vehicle)  for  viewing  and  recording  the  lake  bottom. 

All  surface  boats  will  have  Loran,  for  linear  navigation,  electronic  and/or  graph 
depth  finders  and  be  linked  by  radio  communications. 

Vessel  #5  will  be  the  "Lake  Diver"  a  K-350  model  submarine,  piloted  by  Harold 
Maynard  of  Wellsburg,  New  York.  Harold  has  made  more  than  500  dives  with  his  sub. 
and  over  100  of  these  to  de^/ths  greater  chan  300  feot.  .iis  vessel  is  equipped 
with  directional  sonar,  hydro-phones,  mechanical  arm,  ^^'ur  500,000  candle  power 
lights  and  has  video  and  still  photo  capability. 

Z.  Search  procedure; 


=  .-■jc:!';-.''  !,  2.  and  3  i.:ll  be  the  destgnated  searcr.  vesse's.  Each  ■■ ’-.-i.'r-.' 

■■  Z as  .  cr.e :  ;  c*  searcr,  one  quadrat'.t  c:'  the  target  area.  The  tarce;  n,, 

rat  raf  teen  a;v]ded  ;ntr  auacrants.  lettered  :'ror  A  '  A 

■  ■  .  .  .  r  ,  and  I  the  least  ' .  Eac  vessel  will  1 1  ass ;  tte-  !  ■ 

st:.i;v'''  arc  parrellel  search,  pat  terns.  These  l:res  are  5."  re,.- 

-.11  all  .  .t  5'  hoot  overlan  base'"  :n  a",  effect. vt-  ranee  ■  *'  e'd  fe-.'  ■' 

.►-s'-'-l.  ustnc  Side  scan  sencts.  vessels  ce; '  r  1  v 

s,:n,i’  perator  crace  t n..-  :arcet.  c:  a  le\el  ■  :  1-1  . 

■.;:r';l  ■  ;  sure;  arc  then  desvenc.nc  numer;,.al  t'an:ncs  .  t ' 

-■  tne  same  t;me  a  targe;  ;s  sighted  an,'  pracec.  t-T'c 

-ill  1 1. ..  tne  exact  loc..-.t;cn  l.(irar,.  'I'hc-  \essirl  -.11  i-ee;  r  r 
it's  c.es  i  cnatec  .searcr  pattern  w;tn  no  slowing  or  stc.pp ;  n: .  T'te  1.' ra; 

.  ;  the  tarce:  will  then  be  transmitted  bv  raciCi  ts  boat  which.  -.1. 

.s-'.  se't:  :  scar,  sonar  and  mapnetom.eter  1'  verifv  it  the  tatcet  .s  metal.  . 

.':‘"‘^t  t  r:c-  rartet  is  metal,  then  again  the  Loran  reading  is  taker,  recorded  and 

■  tartet  re-craced  bv  boat  as  being  a  very  likelv  target  (barren.  This 
h"  te<-inrc  wZl  "'.ntinue  until  all  °  quadrants  are  searchec.  ttmc  runs  r,ut  ,  c-r 
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-  ‘  ‘  c  '■ 


■'t  ent;!»=  target  area  is  searched  bv  surface  vessels,  t ‘tr  \  er  i  f  j  cat  i  (.'n 
ot'  t.irgets,'  process  will  iiegin.  icsso;  -v  w.'l  be  brought  to 
•r.-;  t.cri;f''.w  and  attempt  to  make  \;sua’  tontact  - : ; the  trtrpet  . 

=  _':c:C'  \e-wels  ('cujpped  with  underwater  \incc,  capabiliiv  will  attempt  to 
leswp;  .tfidect  targets.  Should  a  barrel  attuallv  be  sighted,  a  marking 
;>•  rt'-.per  m,  the  exact  location  and  additional  attempts  ttv  locate 
'.vtrels  it’  [  "X  .nreti  will  continue-.  L  pon  r(ini|>let  ion  o!  the  verification 
X.  the  1.:^;  lar;  o!  the  contract  will  begin. 


Recovery: 

Should  several  barrels  be  sighted,  video  and  still  photo's  of  the  barrel  will 
be  taken  and  studied  to  try  to  determine  it's  contents.  If  they  prove  to  be 
inconclusive,  then  vessel  #5  will  attempt  to  take  samples  from  barrels  that  have 
rusted  through  and  place  them  into  sample  containers,  which  will  be  lowered  from 
the  surface.  These  containers  will  be  DOT  approved  hazardous  containment  drums 
and  will  be  sealed  just  under  the  surface  of  the  water,  so  as  not  to  expose  the 
contents  to  air.  If  a  rusted  or  deteriated  barrel  cannot  be  found,  then  an 
intact  barrel  will  be  located.  A  barrel  grabbing  device  will  be  lowered  over 
the  barrel  from  the  surface  and  maneuvered  into  position  by  vessel  #5's 
mechanical  arm.  The  barrel  will  be  slowly  raised  until  it  is  approximately  10 
feet  from  the  surface  and  then  brought  to  shallow  water  where  it  will  be  contained 
in  a  95  gallon  over  pack  DOT  approved  drum  and  sealed  beneath  the  surface  of  the 
water.  The  drum  will  then  be  turned  over  to  the  Corps  of  Engineers  for  further 
disposition. 


.  Chronology  of  events  and  dated  work  schedule: 

Crrober  5.  '990  -  Contractors  work  schedule,  plan  and  rrcceetore  :c  take-  :lace  a: 
Arm:  Corps  of  Engineers  office. 

rer  ^ .  i  -  Contractors  equipment  to  be  deliverec  :<  base  of  opera;:  r.s . 
..r;-  ■... fr.ce  Duluth  appro.'..  3-^ pm. 

~  r e r  .  ! ^^0  -  Surface  vessels  =1--*,  crews,  and  baiar.ce  c:  ecuiprier,;.  arr;'- 

oast.-  ;  operations.  Equipment  installed,  practice  r-r.s  mact  .  meeting  ere, 

a'  :  .  ■  r ;  5  a r :  rc.': .  9am . 

;•  -t--  Itjor.  _  search  officially  begins  and  schecu'.ec  f;  run  11  r.ours. 

anc  review  findings  afterwards. 

let '-ter  il.  1^90  -  7am  search  continues  and  runs  12  hours.  I'leeting  and  re'iew 
::nc:.r.gs  afterwards. 

October  13,  19^0  -  Search  continues,  7am  and  runs  12  hours.  Meeting  and  re'iew 
iindin.gs  afterwards. 

.lc:'~ber  la,  19^0  -  Submarine  arrives  7am.  press  invited  at  9am.  Demons:  ra  t ;  on. 
fer  -  ."'-urs.  Then  \eri  f  ication  and  search  for  additional  8  hours.  Mee:  .  ng  anc 
re-ieu  fincir.gs  afterwards. 

Ictoher  :5,  i QQQ  _  7a^  verification,  search,  recovery  (depends  on  findings;  rut 
1_  hours.  Meeting  and  review  findings  afterwards. 

October  16,  19^0  -  7am  verification  and  recovery-should  conclude  run  12  hours, 
''ieetinc  and  review  afterwards. 

October  !~,  1990  -  Site  investigations  concluded.  Review  all  findings. 


Summary : 


Hazard  Control's  intention  is  to  locate  and  possibly  recover  at  least  one,  if 
not  2  barrels.  Not  only  will  Hazard  Control  meet  the  requirements  of  this 
contract,  we  will  exceed  it  to  the  extent  that  all  parties  concerned,  including 
the  residents  of  Duluth,  are  satisfied  with  the  effort  put  forth.  Hazard  Control 
intends  to  search  at  least  32  square  miles  of  the  bottom  of  Lake  Superior.  With 
3  surface  searching  vessels,  a  minimum  of  100  hours  will  be  spent,  electronically 
searching  for  targets.  The  equipment  provided  far  exceeds  the  requirement  of 
this  contract.  Further  more,  we  intend  to  have  a  second  submersible  available 
for  verification,  recovery  and  safety  reasons,  but  as  of  this  writing,  that  has 
net  been  confirmed.  The  only  problem  that  we  could  encounter  is  weather. 

Snould  chat  interfere  with  completing  this  contract  Hazard  Control  will  extend 
It's  time  in  Duluth,  as  long  as  we  financially  are  able  to. 


report  completed  by  Mike  Stich  President  of  Hazard  Control,  Inc. 

’  /  * 


cf  designated  search  area 


(612)  341-3411 
510  NORTH  3RD  STREET 
MINNEAPOLIS.  MN  55401 


FIRE  &  SAFETY  SERVICE  &  SUPPLY 


.'AF'^.Tv  pi  \v 

’df.l  '  business  is  safetv  and  ,as  such  we  have  caken  ■ 

preC'TiL  ;  ;ns  :  -r  tins  contract,  even  theuah,  no  divLtrc  is  .ant  ic n.r,  e  :  : 

.  (.’ertit'ied  and  experienced  divers  wLCn  equipment  on  each  ves-.e,. 

J.  ■‘'edical  supplies  and  oxygen  on  each  vessel. 

■'ertii'e'l  •’led  i.c  and  3  licensed  hard  hat  orotess  i  onal  di'.ers  --■■  ■ 

!■'  '-art  crew. 

ria^ar!,)us  materials  handling  equipment  and  protective  '.'lor;-,.-^  . 

rersonne!  experienced  in  C?R  1st  Aid  'iin  e.ich  vessel. 

\  set  n  ;  s  ibnarine  available  t  '  su:'p(>rt  tne  vtiner. 

'.Cl. Slant  radio  contact  with  .all  vessels. 

'.  rail  -wing  ph.one  numbers  iistrih-ited  to  each  vessel  c  .ipi  .a : 

.  .Ian  (Divers  Alert  Vetwork)  emeraencv  Dlo-hS-i-SI  1 1  Mpls.  ^ 

.  '.earest  hyperbaric  chamber  Mp'.s.  li  Id- 1 J 1  ■'•A’otir'ier 

'.  iiospitals  Duluth,  St.  'darv's  dlS-"d6--)5~ 

Sc.  Luke's  2lS-~26-o6ih 

Mpls.,  Hennepin  Co.  Medical  Center  612-347-3131 
Methodist  612-932-5353 

D.  Coast  Guard,  Duluth  218-720-5412 

E.  Helicopter,  Traverse  City  Mich.  Coast  Guard  616-992-8214 

♦Notified  of  operation 

F.  Coast  Guard,  Soo  St.  Marie  906-635-3231 

♦Notified  of  operation,  also  given  coordinates  of  search 
area,  they  will  broadcast  warnings  during  operational  period  to  keep 
other  craft  clear  of  our  vessels. 


APPENDIX  C 


UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 
OPPICE  OP  RADIATION  PROGRAMS 

National  Air  and  fladiation  Environmantai  Laboratory 
tSOA  Avenue  A.  Montgomery.  AL  361 15-2601 
(205)  270-3400  •  FTS  228-3400 

November  27,  1990 


Mr.  Bob  Dempsey 

U.S.  Army  Corps  of  Engineers 

St.  Paul  District 

1421  USPO  &  Customs  House 

St.  Paul,  MN  55101 

Attn:  CENCS-ED-M 

Dear  Hr .  Dempsey ; 

Enclosed  is  the  final  report  of  our  results  from  the  survey 
of  drums  in  Lake  Superior.  This  survey  was  conducted  during  the 
week  of  Oct.  29  -  Nov  2,  1990,  under  an  Army  lAG. 

Because  the  underwater  probe  is  insensitive  to  the  presence 
of  alpha  and/or  beta  radiation,  no  conclusions  concerning  the 
presence  or  absence  of  radionuclides  which  are  pure  alpha  or  beta 
emitters  can  be  made.  I  would,  therefore,  recommend  that  as  you 
open  any  recovered  d3rums,  you  have  available  an  alpha  survey  meter 
and  a  G-M  survey  meter  with  a  thin  window  that  is  sensitive  to  beta 
radiation.  I  would  also  suggest  that  you  provide,  or  require  the 
contractor  to  provide,  full  face,  air  purifying  respirators  and 
coveralls  for  all  workers  in  the  area  as  the  concrete  is  removed. 
This  will  protect  from  the  concrete  dust  which  will  be  generated 
and  allow  for  easy  decontamination  of  workers  should  any 
radioactive  or  hazardous  materials  be  present. 

We  appreciate  the  Army  considering  us  to  assist  in  the 
radiological  monitoring  of  these  drums,  and  hope  that  you  will 
consider  our  services  in  any  future  efforts  involving  actual  or 
potential  radioactive  wastes. 

Should  you  have  any  questions  concerning  the  work  performed 
or  results  of  the  data  analysis,  please  call  me  at  (205)  270-3413. 

Sincerely, 

Mark  0.  Semler 

Health  Physicist 


Enclosure 

cc:  David  Kee,  EPA/Region  5 

Gary  V.  Gulezlan,  EPA/Region  5 
Brad  Banning,  Region  5,  OSMER 
Richard  J.  Guiaond  (AllR-458) 
Raymond  A.  Brandveln  (AMR-458) 
Stephanie  OeSciaclolo  (AMR-458) 


The  National  Air  and  Radiation  Environmental  Laboratory, 
NAREL,  received  a  request  from  the  U.  S.  Army  Corps  of  Engineers, 
St.  Paul  District,  St.  Paul,  MN,  thru  EPA's  regional  office  in 
Chicago  to  provide  assistance  in  the  radiological  assessment  of  a 
series  of  drums  containing  waste  material  dumped  into  Lake 
Superior.  These  drums,  dumped  in  the  late  1950 's,  were  thought  to 
contain  only  scrap  materials  left  over  from  the  manufacture  of  hand 
grenades.  The  contractor,  Honeywell,  did  not  have  a  radioactive 
materials  license  until  10  years  after  this  dumping.  However, 
there  has  been  persistent  concern  expressed  by  the  press  and 
environmental  groups  over  the  years  that  the  drums  might  contain 
radioactive  wastes.^ 

The  Corps  of  Engineers  previously  had  employed  a  manned 
submersible  to  assist  in  locating  the  drums  and  evaluating  their 
condition.  A  Geiger-Mueller  survey  meter  was  used  during  this 
survey.  During  one  approach  to  a  series  of  drums,  the  operator 
reported  "a  continuous  series  of  clicks"  from  the  instrument  and 
a  reading  of  approximately  20-40  counts  per  minute  on  the  O.lx 
scale.  This  would  correspond  to  an  exposure  rate  of  0. 1-0.2 
itiR/hr.  During  subsequent  dives,  this  reading  could  not  be 
duplicated. 

Because  of  the  uncertainty  which  arose  in  this  previous 
survey,  the  NAREL  was  requested  to  provide  assistance  to  the  Coi^ps 
thru  an  lAG  during  the  week  of  Oct  29  -  Nov  2,  1990.  An  EPA  team 
consisting  of  Dr.  David  Charters,  Environmental  Response  Team, 
Edison,  NJ,  Mr.  Brad  Banning,  Emergency  Response  Team,  Region  V, 
Chicago,  and  Mr.  Mark  Semler,  NAREL,  Montgomery,  AL,  was  assembled. 
Dr.  Charters  provided  a  remotely  operated  submersible ;  Mr.  Semler 
brought  an  underwater  gamma  ray  detection  system  and  would  be 
responsible  for  interpreting  the  data  gathered,  and  Mr.  Banning 
represented  the  EPA  should  the  site  have  to  be  considered  for 
inclusion  on  the  National  Priorities  List  or  require  emergency 
removal  actions  under  CERCLA  guidelines. 


The  remotely  operated  vehicle  (ROV)  was  a  Benthos  MiniRover, 
MX  II  and  had  both  sonar  and  video  camera  readouts.  A  continuous 
recording  of  the  video  was  made  each  day  of  the  survey.  The  ROV 
was  neutrally  buoyant  and  could  move  forward  and  backward,  up  and 
do%m,  and  laterally  using  independently  controlled  thrusters.  The 
video  camera  could  be  scanned  up,  down  and  sideways,  independently 
of  the  motion  of  the  ROV,  and  the  side  scanning  sonar  provided  a 
270*  scan  forward  and  to  the  sides. 

The  underwater  gamma  probe  consists  of  a  4"  by  4"  sodium 
iodide  detector,  photomultiplier  tube,  and  combination  high  voltage 
supply/preamplifier  housed  in  an  aluminum  cylinder  8"  in  diameter 
and  23"  long.  It  is  rated  for  a  working  depth  of  500  feet.  A 
single,  waterproof  coaxial  cable  connects  the  probe  to  a 


multichannel  analyzer  located  at  the  surfac.  This  cable  was 
negatively  buoyant  and  restricted  somewhat  the  freedom  of  movement 
of  the  ROV.  The  detector  has  an  Am-241  alpha  source  implanted  into 
it  to  allow  correcting  for  gain  shifts  due  to  changes  in  ambient 
temperatures . 

The  probe  was  mounted  atop  the  ROV  along  the  centerline  such 
that  the  face  of  the  sodium  iodide  detector  was  approximately  6" 
from  the  front  surface  of  the  ROV,  and  the  side  was  approximately 
6**  from  either  side  of  the  ROV.  The  coaxial  cable  was  tied  to  the 
ROV  cable  every  4-5  feet.  The  probe  was  balanced  with  external 
weights  to  float  horizontally  with  slight  positive  buoyancy. 
Weights  were  then  added  to  the  ROV  to  achieve  neutral  buoyancy  of 
the  combined  units. 

A  Canberra  model  CI-10  multichannel  analyzer  (MCA)  was  used 
to  accumulate  spectroscopic  data  from  the  gamma  probe.  It  is  a 
portable,  battery  operated  instnament  with  a  built-in  signal 
amplifier  and  8192  data  storage  channels.  Data  was  stored  on  an 
external  audio  cassette  tape  deck  and  read  out  to  a  serial  line 
printer.  Data  for  each  drum  or  background  was  stored  in  a  256 
channel  subgroup  of  the  memory  and  siibsequently  moved  to  tape  for 
evaluation  at  the  NAREL. 

The  energy  response  of  the  system  was  calibrated  using  an 
external  source  of  Co-60  with  gamma  energies  of  1173  KeV  and  1332 
KeV.  Peaks  corresponding  to  these  two  energies  were  located  into 
channels  117  and  133  of  the  MCA  by  adjusting  the  amplifier  gain. 
When  calibrated  the  Am-241  implant  produced  a  peak  in  channel  184. 
During  the  course  of  the  survey,  the  amplifier  gain  was  adjusted 
periodically  to  maintain  this  peak  in  channel  184.  This  procedure 
yields  and  energy  calibration  of  10  KeV  per  data  channe?..  Thus  the 
energy  of  an  unknown  peak  could  be  identified,  i.e.,  a  peak 
occuring  in  channel  66  would  correspond  to  an  energy  of  660  KeV, 
characteristic  of  Cs-137. 

The  probe  is  capable  of  detecting  only  gamma  radiation.  Both 
alpha  and  beta  radiations  would  be  absorbed  by  the  probe's  housing, 
the  concrete  poured  around  each  dmm,  and  by  the  water  separating 
the  drum  and  the  probe.  Thus  the  data  presented  in  this  report  is 
for  the  measurement  of  gamma  radiation  only.  For  the  measurement 
of  gamma  radiation,  however,  the  probe  is  extremely  sensitive;  in 
a  well-shielded  envlronamnt  such  as  a  lead  shield  or  underwater, 
it  can  accurately  measiire  gamma  radiation  levels  that  are  a 
fraction  of  the  naturally  occuring  background  on  land. 


The  drums  had  previously  been  located  using  a  towed,  side- 
scan  sonar.  They  were  arraz^ed  in  a  rough  line  stretching 
approximately  North-South  in  150-170  feet  of  water.  The  mid  point 
of  the  line  was  marked  by  a  buoy;  a  Corps  contractor  also  had 
narked  a  position  near  a  drum  just  shoreward  of  the  midpoint 
marker.  Figure  1  is  a  nap  of  the  area  showing  the  approximate 


locations  of  the  drums. 

The  RCV  and  probe  were  lowered  into  the  water  from  the  stern 
of  the  boat  and  allowed  to  sink  to  the.  bottom.  Drums  were  then 
located  on  the  sonar  scan  and  the  ROV  moved  to  them.  The  ROV  was 
positioned  approximately  6**  from  each  drum,  either  along  side  or 
at  the  center  of  the  end;  then  a  5  minute  acquisition  of  data  was 
made.  The  summation  of  counts  in  channels  2  thru  160  was 
continuously  displayed  on  the  MCA.  At  the  end  of  the  analysis, 
this  summation  was  logged  and  the  spectral  data  stored  on  cassette 
tape. 


Background  analyses  were  made  in  the  same  depth  of  water  as 
the  sampled  drums.  These  counts  were  taken  at  the  end  of  the  day 
on  Tuesday  and  Thursday  at  approximately  150  feet  with  the  probe 
10-20  meters  from  the  line  of  dmms.  Backgrounds  were  also  taken 
in  shallower  water  for  two  dnims  which  had  been  moved. 

A  summary  of  the  drums  sampled  is  presented  in  Table  1.  The 
column  labelled  "Tag  No"  is  an  identifier  stored  with  each  spectrum 
on  tape  or  printed  out.  These  tag  numbers  were  started  at  1  on 
Tuesday,  21  on  Wednesday,  and  31  on  Thursday.  The  columns  "Date" 
and  "Time"  are  the  time  and  date  of  the  start  of  each  analysis; 
"ROV  Time"  is  the  elapsed  time  that  the  ROV  controller  has  been 
irunning,  and  this  value  is  recorded  by  the  VCR  along  with  the  video 
signal  from  the  ROV  camera.  A  brief  description  of  the  location 
of  the  probe  and  the  drum  being  sampled  is  also  given. 

During  the  sampling  of  drums  on  Thursday,  three  were  noted  to 
have  a  slightly  higher  summation  of  counts  in  channels  2-160.  The 
analysis  period  for  these  three  drums  was  extended  to  10  minutes 
to  accumulate  more  spectral  data  for  later  analysis.  One  final 
spectral  sample  was  acquired  on  Thursday  with  the  probe  on  the  deck 
of  the  boat. 

Each  time  the  ROV  was  returned  to  the  boat  after  being  in  the 
vicinity  of  drums,  it  and  the  cables  were  surveyed  for  possible 
radioactive  contamination  using  a  Ludlum  Measurements  Model  19 
micro-R  meter.  This  instrument,  serial  nximber  69362,  had  recently 
been  calibrated  by  Ludlum  using  Cs-137.  The  background  ejposure 
rate  on  the  boat  over  water  measured  1.5-2  uR/hr.  No  contamination 
was  found  during  these  surveys. 


IkailTiil  gX  PfttAi 

A  printout  of  each  spectrum  is  included  as  Appendix  I.  A 
discussion  of  the  format  is  at  the  beginning  of  this  appendix. 

A  preliminary  analysis  of  the  summation  of  counts  in  channels 
2-160  Indicated  that  the  two  measiurements  in  50  feet  of  water  and 
the  two  in  30  feet  of  water  were  significantly  different  from  those 
at  140-160  feet.  Thus,  these  four  measurements,  tag  nvuabers  23, 
24,  31,  and  32  were  analyzed  separately.  Likewise  the  data  for  the 


probe  on  the  deck  of  the  boat  was  excluded  from  the  analysis  of 
dniffi  and  background  measurements. 

The  svunmation  of  data  in  channels  2-160  provides  a  measure  of 
the  total  gamma  activity  measured  by  the  probe.  The  energy 
spectrum  was  then  subdivided  into  a  series  of  smaller  regions  to 
look  for  indications  of  the  presence  of  specific  radionuclides. 
This  data  is  given  in  Table  2.  The  energy  regions  selected  are: 


2-14  Primarily  higher  energy  gammas  which  have  lost  some 
energy  passing  through  an  absorber  such  as  concrete 
or  water. 

15  -  35  Primarily  naturally  occurring  Ra-226  and  Th-232 

decay  product  gammas. 

36  -  54  A  non-specific  region. 

55  -  70  Cs-137  from  fallout  or  man-made  sources,  and  an 

important  Ra-226  decay  product  gamma. 

71  -  94  Decay  product  gammas  from  Th-232. 

95  -  109  Gammas  from  a  decay  product  of  U-238. 

110  -  160  Man-made  radionuclides  and  naturally  occurring  K- 
40. 


160  -  200  Am-241  implant  peak  and  high  energy  gammas. 


The  region  160-200  was  analyzed  to  determine  if  any  spectra 
had  counts  significantly  above  or  below  the  mean.  This  would 
indicate  a  malfunction  of  the  detector  system  or  the  presence  of 
high  energy  gammas.  Uranium— 238  was  specifically  mentioned  in  one 
report  as  a  suspected  radioactive  waste  in  the  drums;  the  region 
95-109  was  selected  to  look  specifically  for  U-238.  If  it  were 
present,  U-235  would  also  be  present  and  be  detected  in  the  region 
15-35,  along  with  the  decay  products  of  Ra-226  and  Th-232. 


For  each  energy  region  the  mean  and  standard  deviation  for  the 
drums  and  backgrounds  were  calculated.  Each  drum  was  then  tested 
for  inclusion  within  the  range  of  ±  2  standard  deviations  from  the 
mean.  The  population  of  drums  was  also  tested  against  the 
backgrounds  as  being  equal. 

Drum  at  50  feet:  Tag  numbers  23  and  24  are  the  spectra  and 
data  for  the  drum  imich  had  been  moved  into  50  feet  of  water  and 
a  background  measurement  approximately  10  feet  from  the  drum. 
There  is  no  difference  between  the  two  groups  of  data  for  any  of 
the  energy  regions  analyzed. 

Drum  at  30  feet:  Tag  numbers  3l  and  32  are  the  spectra  and 
data  for  the  drum  which  had  been  moved  into  30  feet  of  water  and 
a  background  measurement  approximately  10  feet  from  the  drum. 


There  is  no  difference  between  these  two  groups  of  data  for  any  of 
the  energy  regions  analyzed. 

Drums  at  150-170  feet:  With  the  exception  of  drum  #11,  tag 
10,  no  drums  monitored  had  gamma  levels  significantly  different 
from  background  in  either  the  full  energy  region  2-160  or  in  any 
of  the  discrete  energy  regions.  Drum  #11  had  slightly  elevated 
gamma  levels  in  the  full  energy  region  and  the  lower  4  discrete 
regions.  There  was  insufficient  data  accumulated  in  the  individual 
channels  of  the  spectrum  to  make  determination  of  the  identity  of 
any  gamma  emitting  radionuclides.  The  increase  in  measured  gamma 
activity  for  this  drum  was  very  small  and  was  noticable  only 
because  of  the  low  ambient  background  present.  It  is  probable  that 
this  increase  would  not  have  been  detectable  for  measurements  made 
on  land  where  the  background  gamma  activity  is  more  than  twice  that 
at  150  feet  underwater. 


The  exposure  rate  for  drum  #11  can  be  estimated  using  the  data 
taken  with  the  probe  on  the  deck  of  the  boat.  The  exposure  rate 
on  deck  was  1.5-2  uR/hr  as  noted  above.  The  summation  of  counts 
in  the  full  energy  region  for  the  on  deck  spectrum,  tag  42,  is 
16624,  which  corresponds  to  an  exposure  rate  of  2  uR/hr.  The  mean 
of  the  summation  of  counts  for  the  3  background  spectra  and  for 
drxim  #11  are  6289  and  7820,  respectively.  This  indicates  a 
background  exposure  rate  at  150  feet  of  0.8  uR/hr,  and  an  increase 
over  background  at  drum  #11  of  0.2  uR/hr. 


At  the  request  of  the  Corps  of  Engineers,  the  following 
examples  are  provided  to  compare  the  increase  over  background  of 
dirum  #11  with  naturally  occuring  or  man-made  exposures. 

o  The  average  exposure  rate  on  land  ranges  from  7-15  uR/hr.^ 


o  The  current  annual  exposure  permissible  at  the  fenceline  of 
a  nuclear  generating  station  is  5,000  uR.  This  would  be 
approximately  1  uR/hr  above  background  for  a  person  living  at 
the  fenceline,  assuming  an  occupancy  of  16  hours  per  day.^ 


o  The  natural  background  from  cosmic  radiation  increases  by  0.11 
uR/hr  for  every  100  feet  above  sea  level.* 

o  The  estimated  annual  e^roosure  from  weapons  testing  fallout  is 
4000  uR,  or  0.4  uR/hr.^ 

o  A  typical  chest  x-ray  exposure  is  9000  uR.’ 


During  the  monitoring  on  Thursday,  three  drums,  tags  33,  37, 
and  38,  were  noted  to  have  slightly  higher  total  counts  in  the  full 
energy  region.  The  analysis  period  for  these  three  was  extended 
to  10  minutes  to  accumulate  more  data.  Analysis  of  these  spectra 
at  KAREL  resulted  in  the  conclusion  that  there  is  insufficient  data 
present  for  radionuclide  identification.  It  was  further  concluded 
that  an  analysis  period  of  2-4  hours  per  drum  would  be  needed  for 
such  identification  because  of  the  extremely  low  levels  of 


radioactivity  present.  It  should  be  pointed  out  that  the  exposure 
levels  for  these  three  drums  does  not  differ  significantly  from 
background . 

The  following  conclusions  can  be  made  based  on  the  results  of 
the  data  analyses  following  the  survey  of  drums. 

o  The  results  of  this  survey  are  applicable  to  radionuclides 
emitting  gamma  radiaiton  only;  the  probe  will  not  detect  alpha 
or  beta  radiation.  Good  radiation  safety  practices  would 
dictate  that  monitoring  for  alpha,  beta,  and  gamma 
radioactivity  be  performed  if  any  of  these  drtims  are  opened 
to  evaluate  their  contents. 

o  The  two  drums  moved  to  shallower  water  were  monitored  and 
found  not  to  have  gamma  exposure  rates  above  background. 
These  drums  pose  no  radiological  health  hazard  from  external 
gamma  radiation  to  people  handling  them  or  to  people  in  their 
vicinity. 

o  Of  24  total  dr\ims  monitored,  only  one  had  an  elevated  gamma 
level,  which  was  only  marginally  greater  than  background.  As 
noted  above,  this  increase  is  quite  small  and  only  detectable 
in  a  low  background  environment.  Handling  of  this  drum  would 
pose  no  radiological  health  hazard  from  gamma  radiation. 

o  The  increased  gamma  exposure  rate,  500  -  1000  times  greater 
than  background,  detected  in  a  previous  survey  using  a  G-M 
instrvunent  was  not  found  in  this  survey. 

o  Driuns  33,  37,  and  38  had  marginally  elevated  gamma  exposure 
rates  within  the  variation  of  background.  There  were 
insufficient  data  for  these  drums,  or  drum  ll,  to  allow  an 
identification  of  any  radionuclide.  An  analysis  period  of  2 
to  4  hours  would  be  required  to  determine  what  specific 
radionuclides,  if  any,  were  resulting  in  these  marginally 
elevated  exposure  rates. 


Personal  conversation  with  Mr.  Bob  Dempsey,  U.S.  Army  Corps 
of  Engineers,  St.  Paul  District. 


Environmental  Radiation  Data,  Report  59,  July-September  1989; 
Environmental  Protection  Agency  report  EPA  520/5-90-003;  1990. 


Peacetime  Radiological  Training  for  Firefighters,  Paramedics, 
and  Law  Enforcement  Personnel;  Pacific  Northwest  Laboratory; 
August,  1987. 
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Table  1.  Sumnary  of  Drums  Surveyed  with  the 
NAREL  Underwater  Probe. 


Spectrum 

Tag  Count 

No.  Length  Date  Time  ROV  Time  Description  of  Sampling 

Tuesday,  October  31,  1990 

Site  -100-150  south  of  marked  drums 


1 

5  Min 

10-31 

13:55 

5:03:31 

1st  drum,  -ift  from  rim  on 
concrete  end  of  drum 

2 

It 

It 

14:53 

6:01:57 

2nd  drvun,  -ift  from 
concrete  end 

3 

If 

II 

15:12 

6:19:05 

3rd  drum,  -ift  from 
concrete  end 

4 

II 

II 

15:25 

6:33:18 

4th  drum,  -1ft  from 
concrete  end 

5 

It 

II 

15:41 

6:44:55 

5th  drum,  -ift  from 
concrete  end 

Boat  relocated. 

anchored  between 

markers 

6 

It 

It 

16:35 

7:43:20 

6th  drum.  Metal  sides  clear 
of  growth,  -  1ft  from 
concrete 

7 

It 

II 

16:50 

7:57:37 

7th  dnim,  -ift  from  side 
near  concrete 

8 

II 

II 

17:00 

8:07:07 

8th  drum,  -1ft  from  rim, 
metal  cap  end  rather  than 
concrete  end 

9 

H 

ft 

17:17 

8:25:00 

9th,  10th  drums  together, 
-1ft  from  concrete  end  of 
one,  -1ft  from  side  of  2nd 
one 

10 

It 

If 

17:31 

8:38:30 

11th  drum,  -ift  from  rim  on 
concrete  end,  unsure  of  id 
in  sonar  scan 

11 

If 

It 

17:39 

8:46:10 

11th  drum,  backed  off  -  2ft 

12 

N 

It 

17:55 

9:02:44 

Background,  15-20  meters 
from  dmims 

13 

ft  N 

Hadnasday, 

18:02 

November  1,  1990 

Background,  same  position, 
readjusted  amplifier  gain 

At  a 

marked  drum. 

continue  with  Tuesday  work 

21 

5  Min 

11-1 

10:52 

1:59:30 

12th,  13th  drums  together. 

-1ft  from  point  where  2  met, 
"706"  inscribed  in  one 


concrete  cap,  metal  clean 
and  "bluish" 

22  "  "  11:17  2:25:00  14th  drum,  -1ft  from 

concrete  end,  drifting  and 
had  to  stop  and  reposition 

Could  not  hold  anchor,  pulled  anchor  to  reset  location. 

When  rov/probe  put  in  water,  blew  a  thruster  fuse. 

Retrieved  and  replaced  fuse;  then  had  to  reseal  a  leak. 

Finally  moved  to  a  dirum  moved  into  50  ft  of  water. 


23 

24 

5  Min  ll-l 

H  II 

15:57  7:07:21 

16:05  7:53:20 

15th  drum, 

57  ft  deep 
Background , 
drum  15 

-2  ft 

-30 

from  side, 

feet  from 

Thursday,  November  2,  1990 
Located  drum  in  30  feet  of 

water 

31 

5  Min  11-2 

09:45  0:51:30 

16  th  drxim, 
of  drum 

-1ft 

from 

middle 

32 

It  If 

09:56  1:03:30 

Background , 
drum  16 

-20 

feet 

from 

Reposition  to  deeper  water  and  continue  searching  for 
drums  in  the  "line."  About  100  yards  south  of  marked 
drums,  in  150  feet  of  water. 


33 

10  Min 

11-2 

10:34 

1:41:30 

17th  drum,  -1ft  from 
midside 

34 

5  Min 

II 

11:01 

2:09:30 

18th  drum,  -1ft  from 
concrete  end,  clean  cap  with 
gouge  in  middle 

35 

N 

n 

11:39 

2:47:40 

19th  drum,  -1ft  from 
concrete  end 

36 

N 

11 

11:47 

2:56:25 

20th  drum,  -Ift  from 
end  cap 

metal 

37 

10  Min 

ti 

11:58 

3:06:48 

21st  drum,  -1ft  from 
concrete  end,  "765" 
inscribed  in  concrete 

38 

10  Min 

II 

12 : 17 

3:26:20 

22nd  drum,  -1ft  from 
clean  metal  sides  and 
end 

side, 

metal 

39 

5  Min 

n 

12:39 

3:49:20 

23rd  drum,  -1ft  from 

side 

40 

H 

II 

12:50 

3:58:10 

24th  drum,  -1ft  from 
concrete  end,  buried  -3-4 
inches  in  mud 

41 

N 

n 

12:59 

4:09:50 

Background,  -10  meters  from 
drums 

42 

N 

II 

13 : 13 

- 

Background,  Probe  on 

deck 

Table  2.  Summary  of  Summation  of  Counts  in  selected  energy  windows 
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Appendix  I 


On  the  following  pages  are  printouts  of  the  spectral  data  for 
each  drum  or  background  sample  taken  during  the  week  of  29  Oct  -2 
Nov  90.  The  format  of  the  printout  is: 

o  Eight  (8)  lines  of  header  information. 

TAG  A  sequential  ntimber  stored  on  tape  to  identify 

each  spectnm. 

LIVE  TIME  The  length  of  the  analysis  period,  corrected 
for  the  time  required  to  acquire  and  store  each 
detected  gamma. 

COLLECT  STARTED  The  date  and  time  of  the  start  of 

sampling. 

o  Data,  channel  by  channel.  Each  channel  represents  an  energy 
increment  of  10  KeV.  Thus,  channel  60  corresponds  to  an 
energy  of  600  KeV. 

The  live  time  and  clock  time  for  each  analysis  are  stored  in 
data  channels  0  and  1,  respectively.  The  data  for  the  implanted 
Am-241  alpha  source  are  in  channels  160  -  200. 


TAG  NO.  1  SERIES  10  05  NOV  90  16:00  PAGE  1 

MEMORY-  1/16  LIVE  TIME-  300  SECS  TRUE  TIME-  300  SECS 

COLLECT  STARTED  ON  30  OCT  90  AT  13:55:17 


AMP:  INPUT 

'=  POS 

TC-SLOW 

GAIN- 

12.285 

SCA:  LLD- 

1.000% 

ULD-  110 

.0% 

ADC:  GAIN- 

512 

OFFSET- 

0  ZERO-  2.00% 

PHA  ADD 

PRESET- 

300s  LT 

HVPS:  + 

OV  OFF 

STABLE  OFF 

CHANNEL# 

DATA 

0 

300 

300 

152 

146 

133 

103 

124 

91 

8 

87 

95 

103 

88 

81 

77 

74 

73 

16 

78 

56 

59 

47 

52 

50 

55 

46 

24 

41 

42 

51 

36 

38 

32 

36 

44 

32 

33 

24 

31 

31 

24 

37 

29 

27 

40 

31 

31 

34 

24 

24 

20 

21 

32 

48 

31 

30 

34 

22 

28 

29 

29 

35 

56 

29 

18 

24 

16 

25 

23 

29 

16 

64 

18 

18 

27 

13 

21 

17 

31 

20 

72 

24 

21 

26 

28 

27 

23 

19 

24 

80 

26 

20 

21 

16 

18 

17 

23 

24 

88 

26 

30 

23 

38 

34 

48 

29 

37 

96 

36 

50 

52 

63 

48 

43 

44 

52 

104 

45 

32 

49 

49 

36 

32 

28 

30 

112 

29 

29 

25 

22 

31 

21 

23 

30 

120 

34 

28 

23 

24 

23 

17 

20 

27 

128 

30 

22 

30 

17 

19 

31 

23 

42 

136 

21 

32 

23 

27 

23 

25 

28 

27 

144 

21 

25 

23 

34 

33 

20 

25 

39 

152 

30 

41 

39 

35 

36 

39 

29 

46 

160 

31 

52 

45 

40 

46 

58 

79 

76 

168 

105 

180 

238 

332 

411 

684 

948 

1159 

176 

1538 

1913 

2146 

2532 

2827 

2970 

2868 

2747 

184 

2248 

1922 

1457 

1005 

713 

461 

304 

181 

192 

88 

63 

38 

17 

19 

10 

8 

7 

200 

7 

5 

2 

3 

0 

4 

0 

1 

208 

3 

1 

1 

0 

2 

1 

1 

0 

216 

1 

1 

0 

0 

1 

0 

2 

2 

224 

1 

0 

1 

0 

1 

1 

1 

0 

232 

1 

0 

2 

2 

0 

0 

1 

0 

240 

0 

0 

0 

0 

2 

2 

0 

0 

248 

1 

0 

1 

1 

0 

1 

0 

1 

2 


1 


TAG  NO.  2  SERIES  10 

MEMORY*  2/16  LIVE  TIME=  300  SECS 

COLLECT  STARTED  ON  30  OCT  90  AT  15:02:02 
AMP:  INPUT-  POS  TC-SLOW  GAIN-  12.285 
SCA:  LLD-  1.000%  ULD-  110.0% 


ADC:  GAIN-  512  OFFSET^ 
PHA  ADD  PRESET* 
HVPS:  +  OV  OFF 


ZERO-  2.00% 
300s  LT 
STABLE  OFF 


05  NOV  90 
TRUE  TIME- 


CHANNEL# 

0 

300 

300 

8 

93 

83 

16 

81 

56 

24 

41 

51 

32 

34 

38 

40 

38 

33 

48 

24 

26 

56 

20 

25 

64 

21 

18 

72 

26 

16 

80 

17 

24 

88 

18 

28 

96 

44 

43 

104 

46 

23 

112 

30 

31 

120 

33 

30 

128 

21 

20 

136 

24 

23 

144 

25 

25 

152 

26 

34 

160 

35 

45 

168 

63 

84 

176 

862 

1064 

184 

2746 

2677 

192 

477 

304 

200 

8 

9 

208 

1 

1 

216 

3 

0 

224 

3 

0 

232 

0 

1 

240 

0 

0 

248 

1 

0 

DATA 


128 

167 

105 

120 

94 

67 

83 

55 

56 

62 

45 

51 

46 

42 

37 

46 

34 

36 

34 

25 

27 

33 

16 

36 

20 

30 

24 

25 

24 

17 

22 

24 

23 

17 

29 

21 

23 

13 

20 

25 

14 

25 

18 

26 

39 

20 

39 

30 

54 

48 

44 

48 

32 

45 

28 

38 

33 

32 

23 

24 

19 

24 

22 

28 

28 

21 

16 

25 

18 

18 

27 

25 

29 

38 

25 

36 

32 

30 

28 

47 

33 

42 

36 

52 

103 

159 

217 

313 

1328 

1650 

1864 

2144 

2415 

2216 

1788 

1364 

170 

110 

63 

38 

1 

3 

8 

1 

0 

1 

2 

1 

1 

1 

1 

1 

0 

1 

0 

1 

0 

1 

1 

0 

1 

0 

0 

0 

3 

0 

2 

0 

16:02  PAGE 
300  SECS 


112 

94 

58 

76 

55 

57 

39 

36 

33 

22 

20 

24 

27 

28 

20 

27 

30 

28 

17 

19 

25 

23 

36 

30 

41 

43 

30 

38 

25 

26 

26 

24 

34 

20 

25 

26 

27 

38 

33 

39 

44 

66 

446 

590 

2480 

2694 

989 

683 

22 

9 

2 

2 

1 

1 

1 

2 

1 

0 

1 

1 

0 

0 

1 

0 

TAG  NO. 

3 

SERIES 

10 

05 

NOV  90 

16:04 

PAGE 

MEMORY- 

3/16 

LIVE  TIME 

-  300  SECS 

TRUE 

TIME- 

300 

SECS 

COLLECT 

STARTED 

ON  30  OCT 

90  AT 

15:11:51 

AMP:  INPUT-  POS 

TC-SLOW 

GAIN-  12 

.285 

SCA:  LLO-  1.000% 

ULD-  110 

.0% 

ADC:  GAIN-  512 

OFFSET- 

0  ZERO- 

2.00% 

PHA 

ADD 

PRESET- 

300s  LT 

HVPS:  + 

OV  OFF 

STABLZ 

OFF 

CHANNEL# 

DATA 

0 

300 

300 

157 

170 

159 

136 

128 

116 

8 

107 

101 

95 

101 

76 

88 

76 

81 

16 

82 

63 

59 

50 

54 

60 

52 

48 

24 

53 

56 

43 

57 

39 

27 

34 

37 

32 

34 

36 

37 

33 

35 

36 

31 

32 

40 

30 

37 

33 

31 

29 

33 

23 

24 

48 

28 

24 

22 

39 

27 

22 

27 

27 

56 

32 

26 

36 

25 

35 

23 

25 

19 

64 

23 

29 

27 

22 

20 

15 

17 

21 

72 

13 

25 

15 

29 

23 

16 

30 

16 

80 

18 

16 

17 

18 

24 

26 

24 

29 

88 

18 

22 

26 

29 

28 

31 

33 

42 

96 

38 

41 

45 

41 

48 

53 

41 

56 

104 

45 

42 

41 

46 

39 

29 

35 

43 

112 

39 

29 

22 

35 

25 

31 

30 

30 

120 

19 

30 

22 

24 

28 

29 

26 

24 

128 

17 

31 

28 

32 

23 

18 

19 

31 

136 

21 

28 

27 

24 

29 

28 

19 

25 

144 

19 

26 

35 

24 

26 

36 

35 

21 

152 

28 

26 

28 

41 

36 

24 

43 

45 

160 

46 

41 

43 

47 

36 

32 

51 

53 

168 

69 

59 

82 

96 

139 

211 

284 

441 

176 

635 

892 

1070 

1347 

1631 

1833 

2203 

2437 

184 

2675 

2762 

2724 

2478 

2143 

1745 

1356 

1030 

192 

685 

431 

274 

175 

93 

62 

38 

23 

200 

18 

15 

6 

7 

3 

2 

4 

4 

208 

1 

0 

2 

2 

1 

2 

3 

0 

216 

0 

0 

2 

0 

1 

1 

0 

0 

224 

0 

0 

1 

1 

0 

1 

0 

0 

232 

1 

1 

1 

0 

0 

0 

0 

0 

240 

3 

0 

0 

0 

0 

0 

0 

1 

248 

0 

0 

0 

2 

1 

1 

2 

1 

f 


1 


TAG  NO. 

4 

SERIES 

10 

05 

NOV  90 

16:06 

PAGE 

MEMORY- 

4/16 

LIVE  TIME 

-  300  SECS 

TRUE 

TIME- 

300 

SECS 

COLLECT 

STARTED 

ON  30  OCT 

90  AT 

15:25:39 

AMP;  INPUT-  POS 

TC-SLOW 

GAIN-  12 

.285 

SCA;  LLD-  1.000% 

ULD-  110 

.0% 

ADC:  GAIN-  512 

OFFSET- 

0  ZERO- 

2.00% 

PHA 

ADD 

PRESET- 

300s  LT 

HVPS:  + 

OV  OFF 

STABLZ 

OFF 

CHANNEL# 

DATA 

0 

300 

300 

169 

186 

169 

141 

136 

132 

8 

126 

99 

104 

103 

94 

76 

79 

73 

16 

82 

80 

85 

72 

62 

51 

49 

48 

24 

44 

47 

60 

47 

42 

57 

36 

47 

32 

44 

35 

43 

40 

39 

39 

25 

38 

40 

42 

32 

40 

34 

28 

35 

32 

34 

48 

24 

41 

28 

27 

35 

27 

25 

24 

56 

32 

32 

32 

35 

26 

26 

32 

29 

64 

27 

27 

23 

24 

26 

21 

22 

32 

72 

21 

23 

29 

18 

15 

27 

22 

19 

80 

24 

26 

20 

13 

22 

27 

12 

23 

88 

31 

26 

23 

33 

26 

31 

40 

27 

96 

37 

38 

51 

45 

49 

47 

63 

41 

104 

37 

42 

44 

37 

36 

42 

35 

41 

112 

39 

23 

25 

43 

22 

24 

25 

22 

120 

35 

29 

23 

25 

22 

16 

26 

26 

128 

21 

28 

21 

20 

25 

20 

23 

33 

136 

21 

25 

30 

26 

24 

25 

32 

20 

144 

24 

29 

34 

24 

23 

37 

24 

32 

152 

39 

29 

27 

46 

26 

33 

40 

33 

160 

36 

36 

49 

43 

48 

35 

53 

51 

168 

57 

53 

79 

81 

109 

136 

251 

377 

176 

488 

620 

901 

1112 

1422 

1653 

2001 

2306 

184 

2567 

2727 

2714 

2716 

2320 

1983 

1623 

1283 

192 

849 

573 

422 

229 

158 

82 

48 

24 

200 

23 

15 

5 

6 

6 

2 

4 

2 

208 

4 

2 

2 

2 

2 

2 

3 

2 

216 

3 

1 

1 

0 

0 

1 

0 

1 

224 

1 

1 

1 

1 

1 

1 

0 

2 

232 

2 

1 

0 

0 

4 

0 

1 

1 

240 

1 

0 

2 

0 

1 

1 

1 

0 

248 

0 

0 

3 

2 

1 

2 

1 

0 

5 


TAG  NO.  5  SERIES  10 

MEMORY-  5/16  LIVE  TIME-  300  SECS 
COLLECT  STARTED  ON  30  OCT  90  AT  15:41:23 
AMP:  INPUT-  POS  TC-SLOW  GAIN-  12.028 
SCA:  LLD-  1.000%  ULD-  110.0% 


ADC: 


GAIN-  512 
PHA  ADD 


OFFSET- 

PRESET- 


HVPS:  +  OV  OFF 


ZERO-  2.00% 
300S  LT 
STABLE  OFF 


05  NOV  90  16:08  PAGE  1 

TRUE  TIME-  300  SECS 


CHANNEL# 

DATA 

0 

300 

300 

194 

177 

134 

146 

131 

103 

8 

98 

117 

81 

105 

73 

91 

75 

75 

16 

74 

63 

60 

66 

56 

65 

48 

50 

24 

41 

49 

56 

36 

47 

46 

40 

40 

32 

40 

35 

42 

35 

34 

45 

36 

35 

40 

37 

23 

31 

26 

39 

32 

27 

32 

48 

31 

26 

22 

27 

23 

28 

30 

24 

56 

38 

17 

22 

31 

21 

29 

26 

21 

64 

34 

35 

26 

17 

26 

30 

18 

21 

72 

17 

22 

23 

20 

16 

20 

22 

20 

80 

19 

19 

17 

24 

25 

29 

23 

29 

88 

28 

24 

33 

26 

30 

52 

40 

34 

96 

51 

43 

55 

55 

67 

49 

46 

42 

104 

52 

36 

43 

35 

38 

29 

31 

29 

112 

37 

28 

25 

28 

30 

21 

26 

28 

120 

18 

22 

24 

24 

26 

17 

20 

36 

128 

18 

25 

29 

16 

26 

21 

25 

24 

136 

14 

31 

25 

32 

22 

33 

29 

20 

144 

24 

26 

27 

27 

23 

30 

31 

37 

152 

30 

33 

32 

42 

39 

34 

44 

33 

160 

34 

37 

49 

46 

50 

60 

69 

68 

168 

97 

161 

213 

325 

444 

637 

855 

1168 

176 

1328 

1702 

1972 

2262 

2564 

2822 

2774 

2623 

184 

2410 

2051 

1704 

1206 

872 

628 

369 

230 

192 

134 

95 

60 

26 

20 

10 

10 

4 

200 

4 

1 

2 

7 

1 

7 

0 

3 

208 

0 

3 

0 

1 

1 

0 

2 

3 

216 

0 

1 

3 

0 

0 

1 

0 

0 

224 

1 

2 

0 

2 

0 

0 

0 

0 

232 

0 

1 

1 

0 

1 

0 

0 

0 

240 

0 

2 

1 

0 

1 

1 

1 

1 

248 

0 

0 

0 

0 

0 

0 

1 

0 

TAG  NO. 

6 

SERIES 

10 

05 

NOV  90 

16:10 

PAGE 

MEMORY* 

6/16 

LIVE  TIME 

300  SECS 

TRUE 

TIME* 

300 

SECS 

COLLECT 

STARTED 

ON  30  OCT 

90  AT 

16:35:48 

AMP:  INPUT*  POS 

TC*SL0W 

GAIN*  12 

.028 

SCA:  LLO*  l.OOOf 

:  ULD*  110 

.0% 

ADC:  GAIN*  512 

OFFSET* 

0  ZERO* 

2.00% 

PHA 

ADD 

PRESET* 

300s  LT 

HVPS:  + 

OV  OFF 

STABLZ 

OFF 

CHANNEL# 

DATA 

0 

300 

300 

168 

133 

137 

144 

131 

119 

8 

96 

112 

94 

88 

97 

77 

84 

69 

16 

79 

61 

63 

58 

55 

58 

46 

40 

24 

50 

51 

37 

67 

46 

31 

44 

30 

32 

35 

32 

28 

26 

40 

31 

29 

32 

40 

35 

29 

37 

20 

23 

22 

27 

34 

48 

25 

26 

34 

32 

31 

30 

23 

22 

56 

30 

19 

25 

28 

24 

25 

20 

25 

64 

28 

17 

20 

24 

23 

18 

20 

21 

72 

22 

19 

23 

19 

16 

19 

24 

15 

80 

21 

26 

24 

24 

25 

29 

33 

22 

88 

37 

23 

31 

36 

34 

23 

42 

45 

96 

41 

35 

51 

54 

50 

53 

38 

42 

104 

50 

39 

48 

39 

40 

44 

41 

29 

112 

25 

26 

37 

25 

22 

33 

28 

25 

120 

26 

23 

22 

29 

25 

18 

24 

20 

128 

18 

34 

27 

21 

28 

23 

24 

33 

136 

21 

19 

25 

31 

24 

24 

24 

19 

144 

32 

23 

33 

31 

30 

30 

34 

25 

152 

29 

31 

37 

43 

40 

32 

36 

33 

160 

42 

41 

32 

45 

42 

41 

56 

58 

168 

90 

102 

139 

194 

317 

423 

648 

888 

176 

1188 

1484 

1728 

2073 

2408 

2585 

2722 

2803 

184 

2675 

2455 

2045 

1527 

1184 

839 

551 

345 

192 

222 

113 

71 

47 

32 

20 

8 

8 

200 

9 

8 

6 

5 

2 

3 

1 

0 

208 

1 

0 

3 

2 

1 

1 

0 

0 

216 

0 

1 

1 

1 

1 

1 

1 

0 

224 

1 

3 

0 

1 

0 

0 

0 

0 

232 

0 

1 

0 

0 

1 

2 

0 

0 

240 

0 

1 

0 

2 

0 

0 

0 

0 

248 

0 

0 

0 

2 

0 

1 

0 

1 

TAG  NO. 

7 

SERIES 

10 

05 

NOV  90 

16;  12 

PAGE 

MEMORY-  7/16 

LIVE  TIME 

-  300  SECS 

TRUE 

TIME- 

300 

SECS 

COLLECT  STARTED  ON  30  OCT 
AMP;  INPUT-  POS  TC-SLOW 
SCA;  LLD-  1.000%  ULD-  110 
ADC;  GAIN-  512  OFFSET- 
PHA  ADD  PRESET- 

HVPS;  +  OV  OFF 

CHANNEL# 

0  300  300 

90  AT  16; 50; 07 
GAIM>  12.028 
.0% 

0  ZERO-  2 . 00% 
300s  LT 
STABLZ  OFF 

DATA 

173  170 

168 

120 

125 

106 

8 

125 

102 

106 

77 

64 

79 

83 

61 

16 

85 

64 

54 

61 

54 

44 

51 

56 

24 

30 

44 

62 

36 

43 

41 

41 

29 

32 

31 

38 

38 

32 

23 

42 

39 

32 

40 

28 

28 

31 

27 

34 

24 

32 

27 

48 

37 

27 

22 

27 

20 

26 

19 

23 

56 

30 

26 

21 

27 

12 

21 

18 

18 

64 

20 

23 

23 

15 

21 

25 

17 

24 

72 

18 

17 

33 

15 

15 

19 

19 

18 

80 

22 

24 

16 

26 

28 

19 

24 

26 

88 

27 

26 

26 

40 

33 

40 

44 

34 

96 

45 

49 

45 

50 

40 

56 

45 

47 

104 

43 

36 

43 

48 

46 

33 

41 

30 

112 

28 

32 

33 

29 

28 

29 

21 

21 

120 

22 

29 

23 

25 

8 

26 

26 

19 

128 

27 

23 

18 

24 

23 

25 

29 

27 

136 

25 

23 

25 

27 

23 

27 

20 

29 

144 

27 

23 

25 

25 

33 

35 

28 

30 

152 

30 

38 

40 

33 

36 

40 

49 

38 

160 

37 

46 

57 

57 

44 

69 

41 

60 

168 

60 

88 

120 

145 

223 

364 

490 

663 

176 

873 

1185 

1581 

1936 

2205 

2608 

2927 

3044 

184 

2875 

2568 

2302 

1840 

1335 

1040 

740 

479 

192 

255 

178 

110 

60 

25 

12 

13 

10 

200 

5 

4 

7 

4 

4 

6 

2 

2 

208 

0 

3 

1 

0 

1 

1 

0 

1 

216 

2 

1 

3 

2 

2 

0 

0 

4 

224 

4 

3 

1 

1 

1 

0 

1 

0 

232 

0 

1 

0 

0 

0 

0 

1 

0 

240 

0 

1 

0 

1 

0 

2 

0 

0 

248 

0 

0 

1 

0 

0 

1 

2 

1 

8 


TAG  NO.  8  SERIES  10 

MEMORY*  8/16  LIVE  TIME*  300  SECS 
COLLECT  STARTED  ON  30  OCT  90  AT  16:59:36 
AMP:  INPUT*  POS  TC=SLOW  GAIN*  12.028 
SCA:  LLD-  1.000%  ULD*  110.0% 

ADC:  GAIN*  512  OFFSET*  0  ZERO*  2.00% 
PHA  ADD  PRESET* 


HVPS:  + 


OV  OFF 


300s  LT 
STABLZ  OFF 


05  NOV  90  16:14  PAGE  1 

TRUE  TIME*  300  SECS 


CHANNEL# 


0 

300 

300 

8 

114 

89 

16 

64 

76 

24 

43 

45 

32 

43 

34 

40 

33 

38 

48 

23 

28 

56 

26 

28 

64 

22 

21 

72 

20 

14 

80 

18 

13 

88 

19 

22 

96 

32 

47 

104 

44 

34 

112 

25 

25 

120 

26 

23 

128 

12 

31 

136 

21 

21 

144 

26 

17 

152 

31 

30 

160 

33 

33 

168 

45 

69 

176 

620 

937 

184 

3157 

2914 

192 

328 

230 

200 

6 

7 

208 

1 

4 

216 

2 

0 

224 

1 

0 

232 

4 

1 

240 

0 

0 

248 

2 

0 

DATA 


173 

148 

143 

105 

89 

97 

73 

59 

58 

43 

43 

33 

31 

29 

26 

25 

28 

27 

21 

28 

31 

19 

25 

27 

34 

24 

16 

22 

14 

21 

18 

26 

17 

20 

28 

38 

45 

52 

53 

40 

38 

40 

27 

24 

40 

23 

22 

38 

25 

20 

27 

18 

28 

22 

23 

27 

30 

32 

35 

34 

38 

43 

42 

71 

95 

128 

1273 

1714 

2145 

2458 

2101 

1660 

115 

69 

31 

2 

4 

3 

2 

2 

1 

4 

1 

3 

1 

1 

1 

2 

1 

0 

0 

0 

0 

0 

1 

0 

138 

119 

108 

73 

72 

72 

55 

38 

64 

42 

50 

38 

25 

30 

23 

32 

35 

30 

28 

28 

34 

29 

19 

18 

20 

22 

17 

21 

17 

14 

20 

24 

23 

30 

32 

32 

56 

60 

47 

35 

43 

33 

19 

26 

24 

24 

24 

23 

25 

25 

17 

25 

33 

30 

17 

36 

26 

33 

40 

49 

45 

56 

57 

213 

310 

418 

2608 

2872 

3118 

1179 

796 

490 

21 

16 

20 

1 

2 

5 

0 

2 

0 

0 

0 

0 

0 

4 

1 

1 

1 

1 

0 

0 

0 

0 

0 

1 

I 


TAG  NO. 

9 

SERIES 

10 

05 

NOV  90 

16:16 

PAGE 

MEMORY* 

9/16 

LIVE  TIME 

*  300  SECS 

TRUE 

TIME* 

300 

SECS 

COLLECT 

STARTED 

ON  30  OCT 

90  AT 

17:17:35 

AMP:  INPUT*  POS 

TC*SLOW 

GAIN*  12 

.028 

SCA:  LLD*  1.000% 

ULD*  110 

.0% 

ADC:  GAIN*  512 

OFFSET* 

0  ZERO* 

2.00% 

PHA 

ADD 

PRESET* 

300S  LT 

HVPS:  + 

OV  OFF 

STABLE 

OFF 

CHANNEL# 

DATA 

0 

300 

300 

173 

181 

154 

179 

133 

123 

8 

108 

131 

101 

90 

97 

83 

82 

84 

16 

90 

66 

63 

60 

56 

50 

61 

45 

24 

44 

70 

49 

48 

41 

43 

41 

42 

32 

42 

34 

29 

45 

30 

35 

40 

26 

40 

29 

28 

33 

17 

35 

28 

29 

31 

48 

25 

31 

31 

26 

23 

28 

22 

26 

56 

35 

32 

31 

28 

24 

28 

24 

18 

64 

18 

23 

26 

20 

18 

20 

26 

20 

72 

18 

21 

17 

22 

18 

18 

25 

17 

80 

20 

17 

18 

21 

20 

15 

31 

23 

88 

23 

19 

24 

28 

31 

32 

48 

42 

96 

37 

41 

51 

40 

63 

45 

58 

56 

104 

57 

43 

40 

40 

47 

42 

29 

31 

112 

31 

33 

39 

21 

41 

28 

32 

28 

120 

26 

24 

14 

33 

27 

22 

25 

25 

128 

24 

28 

23 

26 

17 

31 

27 

26 

136 

19 

22 

22 

25 

25 

23 

25 

32 

144 

32 

31 

18 

27 

31 

23 

24 

39 

152 

41 

24 

41 

30 

38 

33 

37 

54 

160 

43 

43 

44 

34 

41 

42 

57 

46 

168 

52 

59 

70 

69 

93 

136 

230 

343 

176 

489 

672 

1042 

1402 

1881 

2358 

2792 

3046 

184 

3109 

3124 

2797 

2398 

1879 

1420 

1004 

631 

192 

426 

278 

139 

71 

51 

30 

12 

18 

200 

6 

5 

6 

6 

1 

1 

0 

2 

208 

1 

0 

0 

1 

0 

0 

0 

2 

216 

0 

3 

2 

1 

1 

0 

2 

0 

224 

1 

1 

0 

1 

0 

0 

0 

2 

232 

1 

2 

2 

0 

2 

1 

0 

1 

240 

0 

0 

1 

2 

1 

1 

0 

0 

248 

1 

0 

1 

0 

0 

2 

0 

0 

TAG  NO. 

10 

SERIES 

10 

05 

NOV  90 

16;  18 

PAGE 

MEMORY-10/16 

LIVE  TIME 

*  300  SECS 

TRUE 

TIME* 

300 

SECS 

COLLECT  STARTED  ON  30  OCT 
AMP;  INPUT*  POS  TC=SLOW 
SCA:  LLD*  1.000%  ULD=  110 
ADC;  GAIN*  512  OFFSET* 

PHA  ADD  PRESET* 

HVPS;  +  OV  OFF 

CHANNEL# 

0  300  300 

90  AT  17;31;05 
GAIN*  12.028 
.0% 

0  ZERO*  2 . 00% 
300s  LT 
STABLZ  OFF 

DATA 

266  261 

227 

213 

189 

168 

8 

143 

173 

126 

142 

126 

116 

123 

107 

16 

114 

110 

96 

88 

90 

94 

70 

67 

24 

73 

63 

65 

61 

60 

62 

65 

70 

32 

40 

47 

38 

50 

39 

35 

38 

50 

40 

40 

34 

39 

42 

36 

25 

41 

29 

48 

41 

34 

32 

34 

36 

35 

34 

37 

56 

33 

44 

24 

21 

33 

35 

36 

20 

64 

32 

35 

31 

30 

25 

31 

21 

25 

72 

31 

22 

18 

21 

26 

27 

27 

25 

80 

33 

21 

24 

20 

26 

20 

31 

26 

38 

24 

31 

30 

27 

29 

43 

44 

38 

96 

48 

55 

59 

43 

44 

58 

50 

43 

104 

59 

42 

52 

41 

46 

47 

39 

25 

112 

34 

45 

30 

26 

27 

24 

39 

24 

120 

25 

24 

21 

23 

26 

28 

24 

24 

128 

29 

22 

31 

24 

24 

11 

41 

29 

136 

36 

36 

20 

19 

19 

33 

24 

25 

144 

19 

27 

23 

21 

36 

26 

28 

37 

152 

32 

26 

38 

38 

36 

31 

33 

34 

160 

43 

43 

45 

40 

41 

49 

47 

50 

168 

31 

59 

68 

83 

86 

110 

215 

272 

176 

438 

637 

909 

1289 

1691 

2212 

2633 

2954 

184 

3202 

3174 

2845 

2551 

2062 

1566 

1070 

790 

192 

517 

321 

205 

98 

70 

42 

23 

21 

200 

13 

9 

7 

7 

3 

2 

1 

0 

208 

2 

1 

2 

1 

3 

1 

3 

0 

216 

1 

1 

1 

1 

2 

1 

0 

0 

224 

1 

0 

0 

1 

2 

0 

0 

2 

232 

1 

1 

2 

3 

1 

1 

0 

2 

240 

0 

0 

0 

0 

1 

0 

2 

0 

248 

0 

1 

3 

1 

0 

1 

0 

0 

12 


TAG  NO.  12  SERIES  10 

MEMORY-12/ 16  LIVE  TIME-  300  SECS 

COLLECT  STARTED  ON  30  OCT  90  AT  17:55:14 
AMP:  INPUT-  POS  TC-SLOW  GAIN-  11.772 
SCA:  LLD-  1.000%  ULD-  110.0% 

ADC:  GAIN-  512  OFFSET-  0  ZERO-  2.00% 
PHA  ADD  PRESET- 


HVPS:  + 


OV  OFF 


300s  LT 
STABLE  OFF 


05  NOV  90  16:20  PAGE  1 

TRUE  TIME-  300  SECS 


CHANNEL# 

0 

300 

300 

182 

DATA 

181 

159 

163 

151 

131 

8 

106 

109 

104 

91 

103 

86 

90 

98 

16 

69 

76 

73 

68 

52 

61 

51 

63 

24 

50 

60 

60 

45 

36 

48 

40 

32 

32 

39 

35 

27 

45 

34 

35 

37 

36 

40 

42 

19 

26 

34 

27 

35 

33 

36 

48 

36 

29 

25 

26 

25 

-4 

26 

26 

56 

21 

23 

26 

19 

21 

23 

22 

25 

64 

20 

19 

26 

18 

21 

14 

28 

20 

72 

19 

21 

34 

31 

31 

25 

23 

22 

80 

22 

20 

22 

23 

21 

15 

19 

18 

88 

23 

22 

33 

39 

24 

47 

35 

42 

96 

40 

46 

44 

35 

55 

47 

67 

43 

104 

55 

53 

47 

49 

32 

41 

34 

43 

112 

46 

35 

39 

28 

19 

23 

27 

36 

120 

23 

29 

22 

18 

31 

29 

27 

26 

128 

26 

23 

21 

27 

21 

24 

22 

28 

136 

28 

17 

22 

24 

27 

24 

24 

20 

144 

29 

31 

23 

23 

29 

31 

28 

20 

152 

35 

31 

28 

30 

37 

38 

36 

37 

160 

34 

25 

35 

45 

47 

42 

42 

47 

168 

51 

54 

66 

74 

89 

110 

159 

254 

176 

333 

507 

751 

1018 

1423 

1974 

2411 

2707 

184 

3067 

3172 

3013 

2712 

2324 

1793 

1397 

997 

192 

665 

416 

281 

173 

99 

46 

29 

12 

200 

11 

8 

4 

3 

2 

5 

2 

1 

208 

1 

3 

2 

4 

3 

1 

1 

3 

216 

3 

0 

2 

2 

3 

2 

1 

1 

224 

3 

2 

3 

1 

4 

0 

1 

0 

232 

0 

0 

1 

1 

1 

0 

0 

0 

240 

0 

1 

0 

0 

1 

1 

0 

0 

248 

1 

0 

2 

0 

1 

0 

0 

0 

TAG  NO.  13  SERIES  10  05  NOV  90 
MEMORY-13/16  LIVE  TIME-  300  SECS  TRUE  TIME- 
COLLECT  STARTED  ON  30  OCT  90  AT  18:02:34 


AMP:  INPUT-  POS 

TC-SLOW 

GAIN- 

^  11.772 

SCA:  LLD-  1.000%  ULD-  110.0% 

ADC:  GAIN-  512  OFFSET-  0  ZERO-  2.00% 

PHA  ADD  PRESET-  300s  LT 

HVPS:  +  OV  OFF  STABLZ  OFF 

CHANNEL#  data 

0  300  300  186  153 

178 

141 

8 

103 

116 

117 

104 

99 

96 

16 

75 

72 

63 

52 

72 

70 

24 

60 

40 

38 

36 

63 

38 

32 

44 

56 

45 

43 

53 

24 

40 

29 

32 

33 

32 

33 

31 

48 

32 

26 

25 

28 

25 

35 

56 

41 

23 

28 

34 

18 

25 

64 

16 

21 

18 

26 

30 

17 

72 

24 

16 

17 

22 

22 

18 

80 

22 

24 

18 

22 

22 

23 

88 

29 

30 

30 

36 

27 

42 

96 

39 

51 

44 

49 

44 

53 

104 

47 

55 

42 

34 

36 

32 

112 

40 

26 

31 

18 

38 

23 

120 

24 

24 

32 

23 

23 

26 

128 

27 

26 

27 

26 

23 

31 

136 

33 

17 

30 

30 

23 

29 

144 

29 

25 

36 

32 

37 

37 

152 

27 

40 

34 

36 

41 

37 

160 

47 

36 

46 

39 

47 

46 

168 

89 

91 

140 

152 

219 

347 

176 

1106 

1512 

1998 

2448 

2969 

3146 

184 

2716 

2157 

1724 

1178 

817 

588 

192 

127 

74 

39 

16 

17 

13 

200 

4 

5 

6 

1 

1 

2 

208 

0 

2 

1 

0 

2 

1 

216 

0 

2 

2 

0 

0 

1 

224 

2 

1 

3 

1 

0 

1 

232 

1 

0 

0 

1 

0 

0 

240 

0 

0 

0 

0 

0 

1 

248 

0 

0 

0 

0 

0 

1 

16:22  PAGE  1 
300  SECS 


153 

137 

69 

71 

65 

36 

39 

33 

27 

30 

33 

36 

33 

21 

22 

19 

18 

22 

21 

16 

28 

28 

37 

47 

46 

51 

33 

47 

32 

19 

27 

20 

14 

22 

24 

31 

40 

24 

53 

31 

55 

55 

544 

774 

3201 

3055 

366 

212 

6 

4 

1 

3 

1 

1 

0 

0 

0 

0 

0 

3 

1 

0 

1 

0 

21 


TAG  NO.  21  SERIES  10 

MEMORY*  1/16  LIVE  TIME* 
COLLECT  STARTED  ON  31  OCT  90 


300  SECS 
AT  10:51:49 


05  NOV  90 
TRUE  TIME* 


16:24  PAGE 
300  SECS 


AMP:  INPUT*  POS  TC=SLOW 
SCA:  LLD*  1.000%  ULD-  110 
ADC:  GAIN*  512  OFFSET* 
PHA  ADD  PRESET* 

HVPS:  +  OV  OFF 

CHANNEL# 

0  300  300 

GAIN*  12.142 
.0% 

0  ZERO*  2 . 00% 
300s  LT 
STABLE  OFF 

DATA 

191  191 

174 

146 

140 

125 

8 

109 

109 

109 

107 

77 

84 

78 

96 

16 

87 

71 

66 

62 

71 

52 

57 

52 

24 

53 

53 

60 

45 

48 

42 

38 

35 

32 

43 

32 

30 

43 

35 

32 

31 

29 

40 

44 

34 

22 

37 

38 

34 

32 

28 

48 

22 

21 

31 

30 

27 

29 

28 

20 

56 

27 

20 

21 

22 

23 

21 

20 

20 

64 

19 

20 

22 

26 

19 

20 

20 

23 

72 

28 

23 

21 

26 

21 

21 

31 

20 

80 

19 

23 

17 

25 

21 

24 

29 

21 

88 

29 

29 

31 

42 

42 

29 

40 

44 

96 

48 

41 

44 

46 

36 

41 

53 

52 

104 

47 

36 

46 

46 

45 

35 

41 

36 

112 

21 

23 

27 

22 

29 

18 

33 

30 

120 

29 

27 

33 

32 

27 

16 

23 

29 

128 

20 

29 

32 

26 

20 

23 

19 

25 

136 

24 

17 

29 

42 

28 

35 

34 

25 

144 

29 

35 

36 

30 

27 

24 

26 

31 

152 

30 

48 

38 

37 

53 

32 

42 

55 

160 

44 

51 

53 

58 

62 

61 

75 

101 

168 

133 

146 

204 

330 

481 

689 

923 

1196 

176 

1436 

1719 

2031 

2242 

2440 

2596 

2696 

2680 

184 

2456 

2045 

1671 

1274 

877 

609 

351 

254 

192 

134 

78 

49 

32 

14 

10 

7 

3 

200 

5 

3 

4 

3 

1 

2 

3 

3 

208 

2 

3 

1 

0 

1 

1 

0 

2 

216 

2 

0 

1 

2 

0 

0 

0 

2 

224 

1 

0 

0 

1 

2 

1 

1 

2 

232 

1 

1 

1 

1 

0 

2 

0 

0 

240 

0 

0 

0 

0 

1 

0 

0 

0 

248 

0 

0 

0 

1 

0 

1 

0 

2 

( 


L 


TAG  NO. 

22 

SERIES 

10 

05 

NOV  90 

16:26 

PAGE 

MEMORY- 

2/16 

LIVE  TIME 

=  300  SECS 

TRUE 

TIME- 

300 

SECS 

COLLECT 

STARTED 

ON  31  OCT 

90  AT 

11:24:58 

AMP:  INPUT-  POS 

TC-SLOW 

GAIN-  12 

.142 

SCA:  LLD-  1.000% 

:  ULD-  110 

.0% 

ADC:  GAIN-  512 

OFFSET- 

0  ZERO- 

2.00% 

PHA 

ADO 

PRESET- 

300s  LT 

HVPS:  + 

OV  OFF 

STABLE 

OFF 

CHANNEL# 

DATA 

0 

300 

300 

153 

144 

131 

124 

111 

89 

8 

100 

83 

79 

81 

81 

73 

72 

71 

16 

51 

54 

55 

67 

54 

47 

55 

48 

24 

39 

41 

31 

41 

34 

41 

34 

41 

32 

40 

40 

34 

33 

28 

25 

26 

26 

40 

30 

17 

33 

18 

42 

30 

18 

26 

48 

20 

30 

33 

29 

26 

32 

28 

25 

56 

23 

27 

19 

20 

23 

28 

21 

22 

64 

18 

24 

21 

20 

23 

23 

18 

22 

72 

24 

21 

23 

17 

19 

20 

18 

29 

80 

18 

24 

20 

25 

23 

14 

26 

23 

88 

34 

28 

25 

34 

29 

28 

42 

48 

96 

34 

45 

57 

42 

54 

48 

55 

47 

104 

46 

45 

36 

39 

45 

44 

34 

38 

112 

38 

36 

26 

30 

25 

28 

27 

22 

120 

19 

10 

15 

21 

30 

23 

31 

21 

128 

24 

19 

17 

26 

28 

24 

24 

26 

136 

23 

28 

21 

26 

29 

24 

26 

20 

144 

26 

23 

33 

22 

28 

21 

33 

28 

152 

27 

31 

41 

28 

38 

39 

67 

36 

160 

33 

36 

54 

53 

56 

55 

64 

54 

168 

77 

108 

153 

210 

297 

411 

577 

845 

176 

1062 

1378 

1662 

1984 

2148 

2440 

2684 

2665 

184 

2703 

2510 

2221 

1746 

1382 

1062 

679 

466 

192 

294 

201 

98 

52 

42 

19 

16 

8 

200 

5 

10 

3 

0 

3 

1 

2 

1 

208 

1 

3 

4 

1 

2 

0 

2 

2 

216 

3 

1 

1 

0 

2 

0 

1 

0 

224 

1 

1 

1 

0 

1 

0 

0 

1 

232 

1 

2 

0 

0 

1 

0 

2 

0 

240 

1 

1 

0 

0 

2 

0 

0 

0 

248 

0 

1 

0 

0 

1 

2 

0 

0 

TAG  NO. 

23 

SERIES 

10 

05 

NOV  90 

16;  28 

PAGE 

MEMORY- 

3/16 

LIVE  TIME 

-  300  SECS 

TRUE 

TIME- 

300 

SECS 

COLLECT 

STARTED 

ON  31  OCT 

90  AT 

15;59;16 

AMP;  INPUT-  POS 

TC-SLOW 

GAIN-  12 

.142 

SCA:  LLD-  1.000% 

ULD-  110 

.0% 

ADC;  GAIN-  512 

OFFSET- 

0  ZERO- 

2.00% 

PHA 

ADD 

PRESET- 

300s  LT 

HVPS;  + 

OV  OFF 

STABLZ 

OFF 

CHANNEL# 

DATA 

0 

300 

300 

144 

108 

81 

94 

87 

81 

8 

77 

68 

69 

60 

76 

56 

50 

55 

16 

47 

65 

44 

48 

35 

47 

65 

34 

24 

35 

30 

46 

28 

46 

31 

20 

28 

32 

34 

29 

31 

27 

35 

30 

36 

19 

40 

25 

36 

37 

25 

23 

26 

19 

19 

48 

19 

14 

30 

31 

27 

22 

20 

21 

56 

15 

22 

23 

17 

12 

17 

19 

20 

64 

16 

16 

18 

16 

19 

13 

21 

21 

72 

16 

19 

21 

20 

20 

22 

18 

18 

80 

31 

22 

15 

21 

22 

16 

26 

28 

88 

26 

29 

22 

27 

35 

41 

39 

35 

96 

37 

48 

52 

40 

64 

49 

42 

46 

104 

51 

38 

52 

31 

45 

39 

28 

35 

112 

35 

29 

31 

26 

31 

23 

21 

31 

120 

17 

27 

26 

22 

21 

15 

8 

26 

128 

21 

23 

29 

19 

24 

31 

19 

29 

136 

22 

26 

23 

24 

24 

17 

22 

18 

144 

20 

18 

23 

19 

33 

27 

32 

33 

152 

36 

33 

34 

29 

34 

39 

34 

39 

160 

49 

38 

39 

38 

47 

57 

58 

49 

168 

80 

94 

98 

169 

218 

349 

524 

709 

176 

939 

1230 

1502 

1861 

2266 

2520 

2809 

2802 

184 

2740 

2598 

2339 

1923 

1449 

1075 

673 

510 

192 

315 

180 

101 

44 

30 

36 

11 

9 

200 

6 

9 

3 

4 

4 

0 

3 

2 

208 

0 

0 

0 

3 

0 

0 

0 

2 

216 

3 

0 

0 

1 

1 

3 

2 

1 

224 

0 

0 

0 

0 

1 

0 

0 

0 

232 

0 

0 

0 

2 

0 

0 

2 

0 

240 

0 

2 

0 

0 

2 

1 

0 

1 

248 

0 

1 

1 

4 

0 

3 

0 

0 

TAG  NO.  24  SERIES  10  05  NOV  90  16:30  PAGE  1 

MEMORY-  4/16  LIVE  TIME-  300  SECS  TRUE  TIME-  300  SECS 

COLLECT  STARTED  ON  31  OCT  90  AT  16:07:35 


AMP:  INPUT-  POS 

TC-SLOW 

GAIN- 

12.142 

SCA:  LLO- 

1.000% 

ULD-  110 

.0% 

AOC:  GAIN- 

=  512 

OFFSET- 

0  ZERO-  2 . 00% 

PHA  ADO 

PRESET- 

300s  LT 

HVPS:  + 

OV  OFF 

STABLE  OFF 

CHANNEL# 

DATA 

0 

300 

300 

145 

114 

105 

116 

103 

124 

8 

84 

95 

73 

74 

72 

69 

56 

71 

16 

63 

81 

52 

49 

44 

42 

30 

39 

24 

42 

36 

41 

36 

36 

34 

28 

29 

32 

20 

33 

29 

29 

29 

20 

28 

24 

40 

18 

22 

24 

24 

19 

26 

33 

23 

48 

32 

20 

22 

23 

20 

32 

26 

26 

56 

29 

21 

23 

28 

16 

24 

15 

32 

64 

18 

14 

23 

25 

12 

18 

20 

20 

72 

15 

16 

23 

18 

13 

22 

17 

18 

80 

24 

22 

22 

24 

19 

19 

22 

26 

88 

20 

23 

22 

13 

29 

36 

32 

39 

96 

45 

36 

48 

42 

37 

46 

37 

67 

104 

46 

36 

42 

30 

34 

35 

27 

32 

112 

24 

36 

30 

31 

21 

25 

33 

24 

120 

28 

23 

22 

30 

28 

18 

23 

27 

128 

35 

25 

25 

24 

27 

26 

26 

20 

136 

18 

26 

24 

23 

22 

24 

26 

24 

144 

28 

19 

34 

26 

20 

23 

19 

26 

152 

34 

42 

39 

42 

37 

40 

43 

42 

160 

29 

36 

37 

39 

43 

45 

60 

66 

168 

82 

87 

114 

177 

259 

409 

531 

746 

176 

1031 

1333 

1652 

1938 

2272 

2499 

2855 

2854 

184 

2820 

2580 

2243 

1775 

1394 

962 

672 

418 

192 

273 

171 

103 

74 

31 

23 

8 

9 

200 

11 

6 

4 

2 

7 

4 

0 

3 

208 

2 

0 

0 

0 

1 

0 

3 

3 

216 

2 

1 

2 

3 

0 

2 

0 

2 

224 

0 

1 

0 

1 

1 

0 

1 

1 

232 

2 

0 

0 

0 

0 

0 

1 

0 

240 

0 

0 

1 

1 

2 

0 

1 

0 

248 

2 

1 

2 

1 

0 

0 

1 

0 

f 


TAG  NO. 

31 

SERIES 

10 

05 

NOV  90 

16:32 

PAGE 

MEMORY- 

5/16 

LIVE  TIME 

*  300  SECS 

TRUE 

TIME- 

300 

SECS 

COLLECT 

STARTED 

ON  01  NOV 

90  AT 

09:44:07 

AMP;  INPUT*  POS 

TC-SLOW 

GAIN*  12 

.142 

SCA:  LLO*  1.000) 

ULD*  ilO 

.0% 

ADC:  GAIN*  512 

OFFSET- 

0  ZERO- 

2.00% 

PHA 

ADD 

PRESET- 

300s  LT 

HVPS:  + 

OV  OFF 

STABLE 

OFF 

CHANNEL# 

DATA 

0 

300 

300 

134 

140 

120 

107 

108 

91 

8 

96 

78 

83 

75 

67 

47 

62 

61 

16 

67 

59 

39 

42 

49 

34 

35 

31 

24 

39 

37 

41 

46 

27 

37 

27 

34 

32 

29 

21 

24 

20 

27 

36 

29 

27 

40 

25 

20 

25 

26 

28 

31 

24 

24 

48 

24 

21 

28 

29 

25 

17 

19 

30 

56 

21 

24 

20 

17 

20 

13 

19 

21 

64 

17 

22 

31 

12 

15 

23 

24 

12 

72 

13 

17 

27 

17 

15 

24 

25 

22 

80 

21 

22 

13 

17 

20 

27 

18 

22 

88 

27 

21 

30 

26 

41 

30 

33 

31 

96 

39 

48 

52 

53 

55 

62 

50 

39 

104 

42 

38 

48 

44 

43 

39 

42 

41 

112 

35 

30 

23 

22 

26 

19 

14 

22 

120 

23 

22 

24 

28 

19 

18 

20 

33 

128 

21 

34 

19 

26 

20 

22 

14 

25 

136 

35 

22 

16 

25 

36 

28 

23 

23 

144 

29 

29 

26 

26 

28 

12 

33 

18 

152 

24 

32 

29 

23 

34 

41 

34 

39 

160 

31 

32 

42 

48 

44 

48 

47 

52 

168 

44 

54 

77 

87 

122 

170 

263 

385 

176 

545 

810 

1172 

1523 

1931 

2335 

2717 

3001 

184 

3069 

2913 

2624 

2196 

1866 

1414 

1003 

705 

192 

438 

263 

181 

105 

63 

46 

23 

9 

200 

8 

10 

8 

3 

5 

2 

5 

3 

208 

2 

1 

0 

2 

2 

0 

3 

0 

216 

1 

0 

0 

0 

2 

1 

1 

1 

224 

0 

2 

2 

1 

0 

0 

1 

1 

232 

0 

2 

0 

3 

1 

1 

2 

0 

240 

0 

0 

1 

0 

0 

2 

1 

0 

248 

0 

1 

1 

1 

1 

0 

0 

1 

1 


TAG  NO. 

32 

SERIES 

10 

05 

NOV  90 

16;34 

PAGE 

MEMORY- 

6/16 

LIVE  TIME-  300  SECS 

TRUE 

TIME- 

300 

SECS 

COLLECT 

STARTED 

ON  01  NOV 

90  AT 

09;56;04 

AMP;  INPUT-  POS 

TC-SLOW 

GAIN-  12 

.142 

SCA:  LLO-  1.000% 

ULD-  110 

.0% 

ADC;  GAIN-  512 

OFFSET- 

0  ZERO- 

2.00% 

PHA 

ADD 

PRESET- 

300s  LT 

HVPS;  + 

OV  OFF 

STABLZ 

OFF 

CHANNEL# 

DATA 

0 

300 

300 

96 

97 

93 

79 

68 

66 

8 

83 

61 

59 

50 

53 

74 

57 

57 

16 

58 

49 

49 

50 

30 

36 

31 

38 

24 

31 

33 

33 

39 

25 

35 

25 

27 

32 

34 

30 

23 

31 

28 

32 

25 

21 

40 

27 

31 

22 

32 

33 

35 

19 

21 

48 

18 

22 

25 

25 

17 

21 

37 

16 

56 

23 

22 

17 

22 

29 

21 

18 

22 

64 

16 

9 

22 

16 

15 

22 

26 

15 

72 

15 

19 

18 

20 

12 

22 

19 

27 

80 

18 

20 

21 

15 

22 

21 

27 

15 

88 

24 

26 

26 

39 

30 

40 

40 

47 

96 

49 

36 

41 

48 

51 

59 

58 

55 

104 

43 

36 

35 

38 

46 

30 

35 

41 

112 

20 

16 

32 

17 

22 

14 

20 

28 

120 

31 

20 

17 

23 

17 

26 

24 

19 

128 

21 

22 

31 

22 

26 

15 

24 

29 

136 

21 

20 

20 

22 

27 

22 

16 

19 

144 

28 

20 

36 

32 

20 

25 

27 

29 

152 

29 

27 

30 

32 

32 

41 

46 

38 

160 

43 

42 

49 

47 

34 

56 

53 

70 

168 

69 

81 

117 

183 

254 

380 

554 

858 

176 

1060 

1506 

1929 

2359 

2700 

2993 

3150 

2941 

184 

2811 

2337 

1878 

1345 

1005 

669 

430 

259 

192 

145 

91 

51 

30 

21 

8 

7 

4 

200 

2 

11 

5 

1 

1 

1 

2 

3 

208 

1 

0 

1 

1 

0 

1 

1 

2 

216 

2 

0 

0 

0 

2 

1 

0 

0 

224 

0 

0 

1 

2 

0 

2 

2 

0 

232 

1 

1 

0 

1 

0 

0 

0 

0 

240 

1 

0 

0 

0 

1 

3 

0 

0 

248 

0 

2 

0 

2 

0 

1 

0 

1 

1 


:AG  no.  33  SERIES  10 

MEMORY-  7/16  LIVE  TIME-  600  SECS 
COLLECT  STARTED  ON  01  NOV  90  AT  10:39:49 
AMP;  INPUT-  POS  TC-SLOW  GAIN-  12.142 
SCA;  LLD-  1.000%  ULD-  110.0% 

ADC:  GAIN-  512  OFFSET-  0  ZERO-  2.00% 
PHA  ADD  PRESET-  300s  LT 

HVPS;  +  OV  OFF  STABLE  OFF 


05  NOV  90 
TRUE  TIME- 


CHANNEL# 


0 

600 

601 

8 

269 

234 

16 

179 

152 

24 

125 

106 

32 

85 

85 

40 

72 

64 

48 

62 

58 

56 

61 

56 

64 

47 

62 

72 

53 

36 

80 

47 

49 

88 

64 

61 

96 

93 

106 

104 

104 

91 

112 

61 

59 

120 

49 

31 

128 

47 

43 

136 

54 

49 

144 

62 

56 

152 

70 

70 

160 

79 

84 

168 

118 

144 

176 

1468 

2036 

184 

6101 

5651 

192 

608 

424 

200 

10 

11 

208 

3 

5 

216 

4 

4 

224 

4 

1 

232 

1 

2 

240 

3 

3 

248 

0 

2 

DATA 

448 

420 

361 

231 

223 

230 

139 

143 

109 

116 

98 

107 

67 

94 

78 

61 

79 

80 

61 

59 

55 

53 

55 

57 

39 

43 

45 

65 

38 

64 

48 

32 

38 

57 

66 

79 

102 

109 

102 

86 

89 

102 

51 

59 

49 

50 

61 

58 

41 

59 

51 

41 

51 

41 

56 

81 

78 

70 

72 

73 

77 

76 

88 

202 

225 

319 

2890 

3563 

4541 

4817 

3778 

2989 

230 

120 

87 

7 

7 

3 

3 

3 

2 

3 

4 

1 

1 

3 

2 

1 

3 

2 

0 

2 

2 

0 

2 

2 

323 

216 

121 

90 

83 

54 

67 

57 

53 
52 

54 
80 

109 

88 

48 

65 

46 

65 

59 

69 

96 

465 

5096 

2252 

51 

6 

2 

1 

2 

0 

0 

0 


16:36  PAGE 
601  SECS 


311 

276 

178 

192 

125 

103 

90 

98 

70 

57 

58 

80 

52 

63 

62 

56 

36 

38 

46 

47 

44 

51 

89 

84 

109 

105 

79 

61 

47 

57 

44 

52 

43 

55 

53 

35 

64 

69 

68 

87 

94 

118 

709 

1094 

5813 

6015 

1508 

975 

25 

19 

7 

5 

4 

3 

2 

2 

1 

1 

1 

1 

2 

3 

0 

2 

34 


TAG  NO.  34  SERIES  10 

MEMORY-  8/16  LIVE  TIME-  300  SECS 

COLLECT  STARTED  ON  01  NOV  90  AT  11:02:03 
AMP:  INPUT-  POS  TC-SLOW  GAIN-  12.142 
SCA:  LLD-  1.000%  ULD-  110.0% 

ADC:  GAIN-  512  OFFSET-  0  ZERO-  2.00% 
PHA  ADD  PRESET- 


HVPS:  + 


OV  OFF 


300s  LT 
STABLE  OFF 


05  NOV  90  16:38  PAGE  1 

TRUE  TIME-  300  SECS 


CHANNEL# 


0 

300 

300 

8 

120 

92 

16 

82 

65 

24 

64 

44 

32 

35 

37 

40 

31 

38 

48 

35 

28 

56 

24 

28 

64 

21 

22 

72 

17 

16 

80 

20 

19 

88 

33 

30 

96 

45 

39 

104 

42 

47 

112 

31 

20 

120 

27 

27 

128 

22 

31 

136 

25 

27 

144 

28 

25 

152 

32 

33 

160 

50 

44 

168 

42 

65 

176 

522 

774 

184 

3066 

3142 

192 

501 

332 

200 

22 

9 

208 

6 

2 

216 

0 

0 

224 

0 

1 

232 

2 

1 

240 

0 

1 

248 

0 

0 

DATA 


168 

174 

155 

92 

84 

87 

59 

38 

55 

40 

33 

52 

28 

31 

30 

29 

26 

19 

27 

28 

25 

27 

17 

22 

28 

16 

23 

15 

16 

26 

21 

19 

18 

29 

32 

29 

39 

40 

43 

51 

51 

48 

33 

23 

30 

20 

34 

23 

32 

27 

24 

24 

26 

32 

20 

35 

22 

25 

23 

37 

40 

43 

48 

63 

86 

98 

1067 

1377 

1770 

2805 

2423 

1940 

208 

139 

56 

6 

2 

4 

2 

1 

3 

0 

0 

0 

0 

1 

1 

0 

0 

0 

1 

1 

1 

0 

0 

2 

137 

135 

113 

67 

73 

82 

44 

43 

48 

38 

27 

26 

20 

25 

34 

46 

34 

31 

22 

16 

21 

20 

28 

25 

20 

25 

11 

23 

19 

17 

17 

25 

17 

46 

41 

34 

45 

43 

50 

42 

44 

34 

27 

26 

17 

31 

26 

30 

29 

31 

23 

19 

26 

28 

33 

25 

33 

29 

45 

45 

48 

58 

52 

177 

215 

345 

2179 

2601 

2987 

1534 

1137 

810 

32 

17 

24 

4 

2 

2 

2 

2 

0 

3 

0 

2 

0 

1 

0 

2 

1 

0 

0 

1 

0 

0 

1 

1 

TAG  NO. 

35 

SERIES 

10 

05 

NOV  90 

16:40 

PAGE 

MEMORY-  9/16 

LIVE  TIME 

-  300  SECS 

TRUE 

TIME- 

300 

SECS 

COLLECT  STARTED  ON  01  NOV 
AMP:  INPUT-  POS  TC-SLOW 
SCA:  LLD-  1.000%  ULD-  110 
ADC:  GAIN-  512  OFFSET- 
PHA  ADD  PRESET- 

HVPS:  +  OV  OFF 

CHANNEL# 

0  300  300 

90  AT  11:40:14 
GAIN-  12.142 
.0% 

0  ZERO-  2 . 00% 
300S  LT 
STABLZ  OFF 

DATA 

146  137 

130 

115 

114 

99 

8 

99 

88 

86 

70 

64 

82 

63 

64 

16 

61 

56 

72 

55 

52 

47 

45 

41 

24 

45 

41 

39 

33 

35 

28 

38 

26 

32 

31 

32 

40 

40 

31 

29 

25 

30 

40 

38 

34 

23 

22 

27 

24 

27 

29 

48 

18 

23 

21 

31 

14 

22 

27 

23 

56 

23 

35 

21 

16 

19 

20 

16 

20 

64 

24 

27 

24 

16 

34 

21 

18 

19 

72 

13 

21 

24 

14 

21 

19 

28 

19 

80 

20 

12 

23 

12 

23 

19 

21 

26 

88 

25 

20 

25 

19 

31 

32 

34 

33 

96 

37 

40 

36 

54 

49 

43 

54 

72 

104 

50 

46 

57 

36 

44 

35 

34 

36 

112 

24 

34 

47 

20 

33 

23 

24 

28 

120 

17 

22 

29 

26 

25 

21 

31 

22 

128 

23 

38 

28 

26 

23 

23 

28 

23 

136 

20 

21 

26 

14 

31 

25 

27 

22 

144 

31 

21 

29 

21 

26 

27 

30 

30 

152 

29 

29 

30 

27 

40 

45 

32 

35 

160 

44 

36 

49 

50 

51 

49 

54 

45 

168 

39 

48 

66 

78 

85 

135 

150 

243 

176 

308 

449 

697 

1006 

1310 

1719 

2112 

2494 

184 

2794 

3035 

2995 

2776 

2456 

2031 

1709 

1122 

192 

806 

545 

348 

229 

127 

76 

54 

30 

200 

22 

14 

3 

4 

8 

4 

4 

2 

208 

1 

1 

3 

1 

1 

0 

1 

4 

216 

1 

0 

0 

0 

0 

0 

0 

0 

224 

0 

2 

1 

0 

0 

1 

0 

0 

232 

0 

0 

1 

2 

1 

0 

2 

0 

240 

0 

0 

0 

0 

1 

0 

0 

0 

248 

0 

0 

0 

1 

0 

2 

1 

1 

TAG  NO. 

36 

SERIES 

10 

05 

NOV  90 

16:42 

PAGE 

MEMORY* 10/ 16 

LIVE  TIME 

*  300  SECS 

TRUE 

TIME* 

300 

SECS 

COLLECT  STARTED 

ON  01  NOV 

90  AT 

11:48:59 

AMP;  INPUT 

*  POS 

TC=SLOW 

GAIN*  12 

.142 

SCA:  LLD- 

1.0004 

ULD*  110 

.0% 

AOC:  GAIN* 

512 

OFFSET* 

0  ZERO* 

2.00% 

PHA  ADD 

PRESET* 

300s  LT 

HVPS;  + 

OV  OFF 

STABLZ 

OFF 

CHANNEL# 

DATA 

0 

300 

300 

174 

173 

154 

135 

133 

119 

8 

116 

100 

100 

97 

78 

76 

81 

91 

16 

75 

72 

68 

54 

73 

46 

52 

48 

24 

44 

52 

43 

43 

40 

42 

28 

36 

32 

49 

41 

32 

38 

37 

21 

24 

26 

40 

35 

36 

49 

34 

40 

44 

31 

20 

48 

32 

24 

20 

27 

36 

24 

25 

35 

56 

28 

26 

32 

22 

27 

26 

19 

25 

64 

30 

19 

30 

24 

30 

21 

21 

18 

72 

20 

26 

20 

21 

19 

22 

22 

23 

80 

28 

22 

24 

24 

18 

23 

22 

24 

88 

31 

22 

31 

30 

24 

22 

44 

41 

96 

47 

50 

49 

55 

45 

62 

40 

47 

104 

46 

51 

37 

36 

39 

39 

52 

32 

112 

34 

24 

29 

29 

22 

22 

25 

27 

120 

30 

27 

27 

8 

30 

28 

29 

29 

128 

28 

22 

28 

22 

22 

21 

21 

23 

136 

18 

28 

36 

26 

31 

22 

24 

24 

144 

29 

25 

30 

30 

29 

25 

34 

25 

152 

39 

37 

47 

22 

45 

37 

34 

36 

160 

39 

48 

47 

53 

55 

48 

43 

44 

168 

63 

78 

104 

152 

198 

302 

444 

668 

176 

1037 

1371 

1724 

2089 

2632 

2893 

3131 

2923 

184 

2864 

2500 

2090 

1561 

1172 

706 

486 

328 

192 

185 

104 

74 

44 

23 

9 

12 

6 

200 

3 

2 

5 

1 

2 

5 

2 

3 

208 

1 

1 

3 

2 

3 

1 

0 

2 

216 

1 

1 

2 

0 

1 

1 

0 

2 

224 

0 

1 

1 

0 

1 

1 

1 

0 

232 

1 

1 

0 

2 

1 

0 

0 

0 

240 

2 

0 

0 

0 

0 

0 

1 

0 

248 

0 

0 

1 

0 

1 

1 

0 

0 

37 


TAG  NO. 


SERIES  10 


MEMORY=ll/16  LIVE  TIME=  600  SECS 

COLLECT  STARTED  ON  01  NOV  90  AT  12:04:45 
AMP:  INPUT-  POS  TC-SLOW  GAIN-  12.142 
SCA:  LLD-  1.000%  ULD-  110.0% 


ADC:  GAIN-  512  OFFSET-  0  ZERO-  2.00% 
PHA  ADD  PRESET-  300s  LT 

HVPS :  +  OV  OFF  STABLZ  OFF 


05  NOV  90 
TRUE  TIME- 


CHANNEL# 

0 

600 

601 

8 

293 

248 

16 

187 

189 

24 

118 

93 

32 

98 

84 

40 

75 

78 

48 

75 

52 

56 

46 

47 

64 

50 

49 

72 

47 

53 

80 

43 

41 

88 

54 

55 

96 

105 

106 

104 

98 

85 

112 

62 

65 

120 

47 

49 

128 

48 

43 

136 

51 

63 

144 

63 

60 

152 

66 

67 

160 

98 

93 

168 

128 

145 

176 

1755 

2350 

184 

5893 

5338 

192 

497 

293 

200 

12 

12 

208 

4 

6 

216 

1 

2 

224 

1 

6 

232 

0 

2 

240 

1 

4 

248 

1 

2 

DATA 


492 

448 

437 

376 

250 

256 

238 

216 

179 

180 

170 

146 

106 

114 

120 

108 

70 

94 

67 

91 

86 

74 

66 

70 

64 

72 

64 

69 

57 

53 

50 

59 

47 

63 

49 

47 

56 

49 

50 

49 

42 

55 

59 

56 

50 

59 

77 

61 

87 

108 

104 

102 

98 

94 

74 

87 

62 

55 

70 

47 

39 

50 

46 

55 

61 

48 

60 

69 

55 

40 

49 

57 

69 

63 

54 

77 

81 

78 

77 

77 

88 

77 

83 

98 

187 

269 

380 

513 

3065 

3945 

4751 

5557 

4682 

3557 

2678 

1868 

175 

93 

60 

33 

15 

6 

8 

3 

3 

3 

3 

2 

1 

3 

4 

3 

4 

4 

3 

3 

0 

3 

2 

2 

1 

1 

1 

1 

4 

1 

3 

0 

16:44  PAGE  1 
601  SECS 


365 

350 

225 

205 

139 

143 

99 

98 

96 

74 

68 

77 

59 

47 

60 

60 

46 

53 

43 

45 

46 

62 

91 

65 

106 

88 

82 

69 

51 

50 

46 

62 

51 

53 

53 

49 

55 

65 

88 

91 

94 

108 

764 

1130 

6001 

6177 

1319 

777 

26 

18 

2 

5 

3 

2 

1 

1 

0 

1 

1 

2 

3 

2 

1 

0 

38 


$ 


TAG  NO. 


SERIES  10 


MEM0RY=12/16  live  TIME=  600  SECS 
COLLECT  STARTED  ON  01  NOV  90  AT  12:26:34 
AMP:  INPUT=  POS  TC=SLOW  GAIN=  12.142 
SCA:  LLD=  1.000%  ULD=  110.0% 


ADC:  GAIN*  512  OFFSET*  0  ZERO*  2.00% 
PHA  ADD  PRESET*  300s  LT 

HVPS;  +  OV  OFF  STABL2  OFF 


05  NOV  90 
TRUE  TIME* 


CHANNEL# 

0 

600 

601 

8 

257 

246 

16 

180 

166 

24 

119 

114 

32 

101 

63 

40 

89 

66 

48 

51 

76 

56 

68 

50 

64 

51 

49 

72 

40 

62 

80 

47 

54 

88 

56 

45 

96 

83 

98 

104 

105 

98 

112 

75 

74 

120 

43 

59 

128 

64 

45 

136 

49 

51 

144 

76 

61 

152 

81 

74 

160 

82 

79 

168 

121 

136 

176 

1516 

2089 

184 

6096 

5557 

192 

537 

340 

200 

17 

18 

208 

2 

3 

216 

3 

5 

224 

1 

1 

232 

1 

3 

240 

1 

1 

248 

2 

0 

DATA 


477 

441 

368 

253 

226 

209 

169 

165 

150 

112 

107 

134 

73 

105 

105 

70 

72 

62 

69 

58 

67 

65 

72 

62 

50 

58 

55 

47 

45 

37 

37 

46 

43 

60 

57 

82 

101 

122 

86 

83 

84 

80 

66 

71 

64 

53 

49 

59 

55 

51 

45 

49 

44 

61 

55 

63 

73 

67 

60 

77 

87 

109 

87 

172 

212 

296 

2827 

3816 

4497 

4694 

3650 

2825 

199 

115 

66 

5 

7 

7 

6 

6 

2 

2 

2 

1 

1 

2 

2 

1 

3 

2 

0 

2 

1 

0 

0 

3 

346 

210 

112 

112 

66 

70 

61 

49 

64 

42 

63 

75 

98 
77 
46 
49 
51 
55 
58 
94 

99 
456 

5384 

1968 

31 

3 

2 

3 

1 

1 

2 

1 


16:46  PAGE  1 
601  SECS 


346 

314 

191 

193 

140 

118 

94 

82 

87 

76 

55 

68 

59 

72 

52 

54 

43 

48 

44 

44 

55 

45 

77 

92 

97 

101 

71 

73 

45 

49 

39 

43 

62 

59 

55 

43 

63 

65 

71 

68 

102 

99 

706 

1051 

6060 

6150 

1400 

871 

20 

18 

5 

5 

3 

3 

1 

1 

1 

0 

0 

0 

0 

1 

0 

4 

39 


TAG  NO. 


SERIES  10 


MEMORY=13/16  LIVE  TIME*  300  SECS 

COLLECT  STARTED  ON  01  NOV  90  AT  12:46:19 
AMP:  INPUT*  POS  TC*SLOW  GAIN*  12.142 
SCA;  LLD*  1.000%  ULD-  110.0% 

ADC;  GAIN*  512  OFFSET*  0  ZERO*  2.00% 
PHA  ADD  PRESET*  300s  LT 

HVPS;  +  OV  OFF  STABLZ  OFF 


05  NOV  90 
TRUE  TIME* 


CHANNEL# 

0 

300 

300 

8 

129 

132 

16 

73 

80 

24 

69 

50 

32 

41 

32 

40 

44 

29 

48 

24 

21 

56 

22 

29 

64 

24 

26 

72 

21 

16 

80 

18 

15 

88 

28 

30 

96 

42 

48 

104 

45 

58 

112 

21 

27 

120 

24 

22 

128 

23 

15 

136 

27 

17 

144 

23 

20 

152 

38 

34 

160 

27 

48 

168 

54 

70 

176 

565 

789 

184 

3223 

2954 

192 

366 

223 

200 

6 

3 

208 

0 

1 

216 

0 

1 

224 

2 

1 

232 

0 

1 

240 

2 

0 

248 

3 

0 

DATA 

204 

188 

140 

91 

119 

82 

70 

71 

57 

52 

49 

58 

43 

33 

47 

29 

29 

34 

31 

26 

26 

25 

26 

18 

22 

18 

21 

26 

33 

20 

31 

25 

20 

33 

34 

30 

45 

47 

51 

52 

36 

45 

26 

26 

30 

21 

27 

24 

21 

15 

26 

22 

18 

24 

35 

24 

34 

40 

25 

42 

40 

32 

48 

65 

94 

116 

1181 

1531 

2058 

2550 

2156 

1606 

131 

90 

50 

7 

1 

2 

4 

1 

1 

3 

1 

1 

1 

3 

0 

0 

0 

0 

1 

0 

1 

1 

2 

0 

150 

89 

63 

44 

46 

23 
32 

24 
21 

8 

29 

30 
55 
41 
35 
13 
26 
29 
26 
41 
39 

176 

2456 

1300 

17 

3 

1 

1 

0 

1 

1 

0 


16:48  PAGE  1 
300  SECS 


119 

139 

80 

93 

51 

54 

41 

44 

36 

30 

25 

33 

32 

23 

32 

25 

23 

27 

31 

23 

27 

24 

38 

33 

53 

41 

31 

36 

23 

24 

25 

22 

23 

22 

20 

36 

21 

28 

33 

24 

53 

55 

273 

359 

2841 

3109 

840 

617 

12 

14 

5 

1 

1 

1 

0 

0 

0 

2 

1 

0 

0 

0 

0 

1 

TAG  NO.  40  SERIES  10  05  NOV  90  16:50  PAGE  1 

MEMORY*14/16  LIVE  TIME*  300  SECS  TRUE  TIME*  300  SECS 

COLLECT  STARTED  ON  01  NOV  90  AT  12:51:04 


AMP:  INPUT 

*  POS 

TC«SLOW 

GAIN* 

12.142 

SCA:  LLD* 

1.000% 

ULD*  110 

.0% 

ADC:  GAIN* 

512 

OFFSET* 

0  ZERO*  2.00% 

PHA  ADD 

PRESET* 

300S  LT 

IT/PS:  + 

OV  OFF 

STABLE  OFF 

CHANNEL# 

DATA 

0 

300 

300 

229 

197 

212 

136 

158 

162 

8 

125 

118 

118 

128 

107 

114 

102 

98 

16 

94 

87 

84 

67 

57 

57 

55 

59 

24 

65 

44 

43 

57 

46 

54 

47 

47 

32 

57 

38 

43 

37 

36 

42 

34 

27 

40 

41 

45 

39 

43 

27 

39 

36 

29 

48 

37 

27 

24 

25 

24 

32 

36 

31 

56 

27 

27 

32 

24 

37 

22 

35 

25 

64 

15 

19 

22 

31 

27 

33 

29 

18 

72 

23 

24 

20 

17 

24 

23 

20 

31 

80 

32 

30 

21 

24 

19 

19 

25 

23 

88 

28 

32 

29 

28 

28 

35 

42 

33 

96 

41 

36 

50 

56 

43 

57 

45 

49 

104 

59 

53 

56 

39 

53 

49 

31 

45 

112 

43 

28 

35 

35 

36 

27 

30 

22 

120 

23 

27 

28 

32 

21 

23 

21 

27 

128 

24 

32 

27 

27 

29 

28 

22 

29 

136 

21 

23 

31 

21 

31 

25 

20 

25 

144 

29 

30 

28 

25 

28 

38 

34 

32 

152 

24 

21 

32 

27 

35 

39 

48 

39 

160 

47 

42 

38 

43 

43 

42 

43 

54 

168 

70 

55 

59 

104 

123 

169 

273 

356 

176 

568 

893 

1133 

1514 

2002 

2510 

2796 

3063 

184 

3157 

3079 

2684 

2270 

1755 

1285 

977 

619 

192 

378 

246 

141 

91 

41 

32 

20 

7 

200 

7 

7 

4 

3 

5 

3 

1 

3 

208 

5 

2 

1 

0 

3 

0 

2 

0 

216 

1 

2 

1 

0 

4 

2 

1 

0 

224 

0 

0 

2 

2 

0 

1 

0 

3 

232 

1 

1 

0 

3 

0 

0 

0 

1 

240 

0 

0 

0 

2 

0 

1 

1 

0 

248 

1 

1 

1 

0 

0 

1 

0 

0 

TAG  NO.  41  SERIES  10  05  NOV  90  16:52  PAGE  1 

MEMORY-15/16  LIVE  TIME*  300  SECS  TRUE  TIME*  300  SECS 

COLLECT  STARTED  ON  01  NOV  90  AT  13:02:24 


AMP:  INPUT 

'*  POS 

TC*SLOW 

GAIN* 

12.142 

SCA:  LLD* 

1.000% 

ULD*  110 

.0% 

ADC:  GAIN* 

:  512 

OFFSET* 

0  ZERO*  2.00% 

PHA  ADD 

PRESET* 

300S  LT 

HVPS:  + 

OV  OFF 

STABLZ  OFF 

CHANNEL# 

DATA 

0 

300 

300 

155 

152 

140 

128 

119 

115 

8 

93 

86 

98 

61 

84 

62 

77 

68 

16 

64 

66 

55 

63 

47 

40 

57 

43 

24 

48 

45 

46 

38 

34 

55 

30 

22 

32 

34 

30 

37 

34 

28 

22 

27 

35 

40 

38 

33 

24 

22 

24 

22 

37 

27 

48 

30 

23 

31 

21 

26 

27 

18 

24 

56 

17 

26 

36 

26 

23 

32 

16 

24 

64 

17 

19 

22 

17 

10 

21 

19 

22 

72 

28 

16 

26 

32 

21 

21 

21 

19 

80 

24 

18 

13 

24 

20 

28 

24 

27 

88 

21 

18 

32 

23 

28 

32 

26 

41 

96 

49 

40 

40 

52 

47 

46 

60 

45 

104 

59 

46 

46 

38 

38 

43 

36 

33 

112 

29 

36 

23 

34 

31 

35 

19 

28 

120 

26 

20 

24 

23 

24 

23 

31 

24 

128 

21 

21 

21 

31 

25 

31 

20 

19 

136 

27 

26 

23 

19 

28 

27 

18 

21 

144 

19 

26 

21 

38 

31 

26 

33 

31 

152 

34 

37 

32 

43 

24 

34 

38 

38 

160 

44 

24 

38 

39 

40 

50 

48 

39 

168 

52 

60 

71 

88 

119 

165 

233 

284 

176 

468 

735 

1035 

1405 

1867 

2413 

2826 

3026 

184 

3220 

3034 

2787 

2336 

1936 

1414 

981 

689 

192 

458 

238 

149 

84 

50 

27 

26 

11 

200 

13 

2 

3 

5 

5 

1 

5 

1 

208 

0 

1 

0 

1 

1 

0 

1 

1 

216 

2 

0 

0 

1 

2 

0 

0 

2 

224 

0 

0 

1 

1 

2 

1 

0 

5 

232 

1 

0 

0 

0 

1 

0 

0 

2 

240 

0 

1 

1 

0 

0 

0 

1 

1 

248 

1 

1 

2 

0 

0 

1 

0 

0 

42 


TAG  NO.  42  SERIES  10 

MEMORY- 16/ 16  LIVE  TIME-  300  SECS 
COLLECT  STARTED  ON  01  NOV  90  AT  13:13:38 
AMP:  INPUT-  POS  TC-SLOW  GAIN-  12.142 
SCA:  LLD-  1.000%  ULD-  110.0% 

ADC:  GAIN-  512  OFFSET-  0  ZERO-  2.00% 
PHA  ADD  PRESET- 


HVPS:  +  OV  OFF 


300s  LT 
STABLE  OFF 


05  NOV  90  16:54  PAGE  1 

TRUE  TIME-  301  SECS 


CHANNEL# 

0 

300 

301 

706 

8 

494 

435 

381 

16 

294 

293 

266 

24 

204 

178 

157 

32 

107 

109 

114 

40 

79 

99 

84 

48 

65 

84 

61 

56 

79 

78 

67 

64 

46 

50 

36 

72 

43 

47 

45 

80 

39 

30 

46 

88 

41 

47 

38 

96 

62 

50 

47 

104 

58 

67 

57 

112 

55 

39 

41 

120 

42 

34 

40 

128 

40 

29 

26 

136 

28 

34 

31 

144 

46 

42 

39 

152 

35 

31 

42 

160 

48 

44 

59 

168 

59 

75 

109 

176 

677 

1010 

1269 

184 

3116 

2791 

2465 

192 

321 

193 

123 

200 

12 

7 

12 

208 

0 

7 

5 

216 

6 

6 

3 

224 

8 

2 

6 

232 

1 

0 

2 

240 

2 

2 

4 

248 

2 

1 

5 

DATA 

659 

629 

618 

512 

491 

341 

376 

347 

340 

320 

224 

239 

228 

208 

213 

181 

154 

121 

134 

121 

105 

108 

80 

76 

79 

91 

104 

91 

104 

90 

74 

76 

78 

84 

91 

75 

59 

49 

49 

50 

40 

53 

36 

40 

45 

39 

55 

40 

48 

36 

29 

38 

28 

36 

33 

53 

47 

49 

51 

53 

50 

65 

71 

65 

64 

62 

54 

55 

54 

47 

41 

37 

34 

50 

30 

35 

44 

33 

31 

40 

33 

28 

32 

48 

34 

30 

28 

24 

28 

31 

43 

34 

36 

38 

49 

38 

39 

48 

43 

55 

40 

46 

53 

53 

51 

113 

178 

246 

347 

504 

1775 

2245 

2541 

2946 

3001 

2020 

1502 

1131 

779 

518 

83 

49 

22 

20 

19 

6 

5 

5 

8 

4 

2 

1 

4 

4 

5 

3 

4 

1 

5 

3 

6 

4 

5 

4 

3 

4 

5 

5 

1 

2 

1 

2 

2 

2 

4 

6 

1 

2 

1 

5 

T 


APPENDIX  D 


REPORT  OF  LABORATORY  ANALYSIS 


Tm;  0* 


^t.  Paul  Corps  of  titglneerlng  December  31,  1990 

1421  USPO  I  Custom  House  PACE  Project 

St.  Paul,  MN  55)01-98U8  Number;  901130506 

Attn;  MS.  Debbie  Peterson 


10047 


PACE  Sample  Number; 

Date  Col lected; 

Date  Received: 

Pa  famet'er 

Units 

Mill 

10  0468517 

11/27/90 

11/28/90 

1-1  . 

10  0458525 
11/27/90 
11/28/90 
u? 

10  C4535; 
11/27/90 
11/28/90 
2=J _ 

INOPOANir  fl.NAJ^STS 

individual  parameters 

Oari um 

mg.'L 

0.D1 

0.02 

0.02 

0.02 

Cadmium 

mg/L 

0.0005 

0.001 

0.001 

0.002 

Chromi um 

mg/L 

0.005 

NO 

ND 

0.011 

Copper 

mg/L 

0.005 

0.012 

0.015 

0.030 

lead 

mg/L 

mg/L 

0.005 

0.020 

0.028 

NO 

NicKe) 

0.025 

MO 

ND 

ND 

'CMS  fOR  VOLATILE  ORGAMIC3'8240 

Date  Analyzed 

Chlorometbane 

ug/L 

4,7 

3  12/03/90 
ND 

8  12/03/90  S  12/03/ 9' 
NO  ND 

Brcmomethane 

ug/L 

7.  I 

NO 

ND 

NO 

V'ryl  chlor‘de 

ug/L 

6,0 

NO 

ND 

NO 

Chloroethane 

ug/L 

4.1 

MD 

NO 

NO 

Methylene  chloride 

ug/L 

JO 

MO 

NO 

ND 

Acetone 

ug/L 

10 

ND  ('''Try 

NO 

Carbon  disulfide 

ug/L 

5.0 

NO 

NO 

ND 

1 . i-Olchloroethylene 

ug/L 

6,5 

ND 

ND 

NO 

1 . I-Oichloroethane 

ug/L 

4.4 

ND 

ND 

ND 

■'rans-l  ,2>dlcnIoroethyIene 

ug/L 

3.7 

NO 

ND 

NO 

Cliloi  yform 

ug/L 

4.5 

ND 

NO 

ND 

' .2-0lchlo'oethane 

ug/L 

3.9 

ND 

NO 

NO 

2'Butanone  (mEk.) 

ug/L 

)0 

ND 

NO 

NO 

: , i , ]-Tf1chloroethane 

ug/L 

4.3 

NO 

ND 

ND 

Carbon  tetrachlor Ide 

og/L 

3.8 

NO 

ND 

NO 

Vinyl  acetate 

ug/L 

2.8 

NO 

NO 

NO 

Bromcdi  chlorontetliane 

ug/L 

4.3 

NO 

ND 

NO 

‘  Method  Detection  Limit 

NO  Mot  detected  at  or  above  the  MOU. 


’  T’3  C«u7itl  0»-*» 


REPORT  OF  UBORATORY  ANALYSIS 


1$.  Debbie  Peterson 

December  31,  1090 

Page  Z 

PACE  Project 

Number;  901130506 

10047 

PACE  Sample  Numbei'; 

10  0468517 

10  0468525 

10  045S53 

Date  Collected; 

n/27/50 

n/27/90 

11/27/90 

Date  Received: 

11/28/90 

11/23/90 

11/23/90 

Parj^meter 

Uni  tc 

.m 

1-L 

J-i 

?-1 

naCiAMic  flilursis 

GCXS  rOR  VOLATILE  ORGANlCS-8240 

1 , 1 .2,2-Tetrachloroelhane 

ug/L 

2.5 

NO 

NO 

ND 

1 ,2-Dlchloropropane 

ug/L 

3.0 

NO 

NO 

NO 

Trans-l ,3-d1chloroprcpene 

cg/L 

2.1 

NO 

ND 

NO 

T'-ichloroethylene 

ug/L 

3.5 

NO 

NO 

NO 

Dibromochloromethane 

ug/L 

3.0 

NO 

ND 

ND 

'  .  1 ,2-Tf  ichloroethane 

ug/L 

3.1 

NO 

ND 

ND 

Benzene 

ug/L 

2.7 

NO 

NO 

NO 

01  s-1 , 3-(Jlchl?ropropene 

ug/L 

1 . 4 

NO 

ND 

NO 

2-Cnloroethyl vinyl  ether 

ug/L 

6.3 

NO 

NO 

ND 

?  mofonn 

ug/L 

4.0 

NO 

NO 

NO 

2  .exanone 

ug/L 

10 

NO 

NO 

ND 

4-M9thy 1-2Dentanone  (MISK) 

ug/L 

1C 

MO 

ND 

ND 

Tetrachloi'cethyl  ene 

ug/L_ 

2.2 

NO 

ND 

NO 

ToUiene 

ug/L 

4.3 

NO 

NO 

NO 

Ch  ioi'cbprzene 

ug/L 

2.5 

ND 

NO 

NO 

Ethyl  benzene 

ug/L 

4.2 

NO 

ND 

ND 

Styrene 

ug/L 

1.7 

NO 

NO 

ND 

Xylene,  total 

ug/L 

S.O 

NO 

NO 

NO 

method  608-pesticides  AND  PCBS  IN  WATER 
Date  Analyzed 

NA 

NA 

G  12/13/90 

Date  Extracted 

- 

- 

12/4/90 

d-BHC 

ug/L 

0.002 

- 

NA 

i-BHC 

ug/L 

0.0022 

- 

- 

NO 

a-BitC 

ug/L 

0.040 

NA 

b-BHC 

ug/L 

0.014 

- 

NA 

h-8HC 

ug/L 

0.015 

ND 

b-RHC 

uy/L 

0.28 

NA 

* 

g-BHC  (Lindane) 

ug/L 

0.002 

- 

NA 

Method  Detection  Limit 
Not  detected  at  or  above  the  MOL. 
r<A  Mot  analyzed  due  to  laboratory  accident. 
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December  31,  1990 
PACE  Project 

Number.  901130506 


PACC  Sample  Number: 

10  0468517 

10  0468525 

10 

Pate  Collected: 

11/27/90 

n/27/90 

n. 

Date  Received: 

n/28/90 

11/28/90 

n. 

O^rARifttPr 

linUs 

MDf 

Ul_. 

1-2. 

nRfiAh!:  ftHAi.Y51.S 

method  u08-P£STICiDES  AND  PCBS 

IN  WATER 

g-BHC  (Lindane) 

ug/L 

0.0022 

- 

- 

ND 

g-BHC  (Lindane) 

iig/i 

0.040 

NA 

- 

- 

d-BlIC 

iiq/l 

ug/L 

0.001 

- 

NA 

- 

d-OHC 

O.OOll 

- 

- 

NO 

d-8HC 

ug/L 

0.020 

NA 

- 

- 

Heptachior 

ug/l 

0.001 

- 

NA 

- 

I'eptachlcr 

ug/L 

0.0011 

- 

ND 

iieotacblor 

ug/L 

0.020 

NA 

- 

- 

' Idrln 

ug/L 

0.055 

- 

NA 

- 

Idrln 

ug/L 

1 . 1 

NA 

- 

- 

Heptachior  epo«lde 

ug/L 

0.003 

- 

NA 

- 

Heptaci'ior  epoxide 

ug/L 

0.060 

NA 

- 

- 

Cndosulfin  I 

tg/L 

0.003 

- 

NA 

.. 

tndosi'l^an  ] 

ug/L 

ug/L 

C.060 

NA 

- 

- 

Die Idrln 

0.003 

- 

NA 

- 

u  t  e  1  d  r  1  n 

ug/l 

0.0033 

- 

- 

NO 

Oleldrin 

ug/L 

0.060 

NA 

- 

- 

Ehdr In 

ug/L 

0.007 

- 

NA 

- 

£ndr  1  n 

ug/L 

0.0077 

NO 

Endrln 

_ug/L 

0.14 

NA 

. 

- 

4,4-000 

ug/L 

0.006 

- 

NA 

- 

4.4-000 

uq/L 

0.0066 

- 

- 

ND 

4,4-000 

vg/L 

0.12 

NA 

- 

- 

Endosulfan  II 

ug/L 

0.005 

NA 

- 

Endosulfan  II 

ug/L 

0.10 

NA 

4,4-007 

ug/L 

0.009 

- 

NA 

- 

4.4-007 

ug/L 

0.0099 

- 

- 

NO 

4 , 4-DDT 

ug/L 

0.18 

NA 

- 

- 

Method  Detection  Limit 
fiu  Not  detected  at  or  above  the  MOL. 

f;A  Not  analyied  due  to  laboratory  accident. 
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December  31,  1990 
PACE  Project 

Number:  901130506 


PACE  Sample  Number; 
Date  Collected; 

Date  Received: 
Pciiflinetpr 


UalLs 


■■MDL. 


10  0468517  10  0468525  10  0468:: 
11/27/90  11/27/90  11/27/90 
11/28/90  11/23/90  11/28/90 


method  608-PE3TICIDES  AND  PC6S  IN  HATER 


n.A-ODE 

ug/L 

0.007 

- 

NA 

4, 4 -DDE 

ug/L 

0.0077 

• 

ND 

4,4-nrjE 

ug/L 

0.14 

NA 

- 

a. 

Endrin  aldehyde 

ug/L 

0.20 

- 

NA 

Er.drin  aldeliyde 

ug/L 

4.0 

NA 

.. 

* 

Cndotulfan  i'jifate 

ug/L 

0.056 

- 

NA 

- 

Endcsulfan  sulfate 

ug/L 

1 . 1 

NA 

. 

xaphene 

ug/L 

1 .0 

- 

NA 

■oxaphene 

ug/L 

20 

NA 

• 

PCB-1016 

ug/L 

0.10 

_ 

NA 

PC6-IOI6 

ug/L 

0.11 

MO 

PC6-1016 

ug/L 

2.0 

NA 

- 

•• 

PC8-ir21 

ug/L 

0.10 

NA 

PCB-)221 

uo/L 

0.11 

ND 

PCB-1221 

ug/L 

2.0 

NA 

* 

'’CB-1232 

ug/L 

0.10 

NA 

PCB-1232 

ug/L 

0.11 

- 

ND 

PCS- 12 32 

ug/L 

2.0 

NA 

- 

PCB-1242 

ug/L 

OrlO 

NA 

PCS- 1242 

ug/L 

0.11 

• 

NO 

PCB-1242 

ug/L 

2.0 

NA 

PCe-1248 

ug/L 

0.10 

NA 

PCB-1248 

ug/L 

0.11 

— 

ND 

PCB-1248 

ug/L 

2.0 

NA 

- 

PCB-1254 

ug/L 

0.10 

NA 

PCB-I254 

uq/L 

0.11 

- 

NO 

PCB-1254 

ug/L 

2.0 

NA 

• 

PCO-1260 

ug/L 

0.10 

NA 

• 

MOL 

NA 

NO 


Method  Detection  Limit 

Not  analyzed  due  to  laboratory  accident. 

Not  detected  at  or  above  the  MDL. 
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December  31,  1990 
PACE  Project 

Number;  901130506 


PACE  Sample  Number: 
Date  Col lected: 

Date  Received; 


10  0468517 

10  0463525 

10  04685; 

11/27/90 

11/27/90 

11/27/90 

11/28/90 

11/28/90 

11/23/90 

Units 

,MDJ-  1=A _ 

1-7 

Ld _ 

npr.ANTr.  analysis 


MSTHOO  608-PEST ICIOlS  AND  PCBS  IN  WATER 


PCB-12G0 

ug/L 

0.11 

- 

- 

NO 

PCB-1260 

ug/L 

2.0 

NA 

- 

- 

Ciilordane  (tech) 

ug/L 

C.IC 

- 

NA 

- 

Chlordane  (tech) 

ug/L 

0.11 

- 

- 

ND 

Ch'orjane  (tech) 

ug/L 

2.0 

NA 

- 

- 

MOL  Method  Detection  Limit 

fin  Not  oetected  at  or  above  the  MDL. 

Not  analyzed  due  to  laboratory  accident. 
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December  31,  1990 

PACE  Project 

Number:  901130506 

PACE  Sample  Number; 

Date  Col lected: 

Date  Received: 

Par.»mAtflr- 

Units 

-UUL. 

10  0468541 
11/27/90 
11/28/90 
1=2 _ _ 

U^nRGAtiTC  anai  y<;t^ 

individual  parameters 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Nic.kel 

mg/L 

I’lq/L 

mg/L 

mg/L 

mg/L 

ing/L 

0.01  0.02 

0.0005  0.002 

0.005  0.010 

0.005  0.027 

0 . 005  NO 

0.025  NO 

QROANTC  aNAiy<;ts; 

'MS  FOR  volatile  ORGANICS-8Z40 
wate  Analyzed 

Chloromet'hane  _ 

C^'OrnOive  thane 
vinyl  chloride 

C'll  or  oe  thane 

Methylene  chloride 

ug/L 

yg/L 

ug/L 

ug/L 

ug/L 

4.7 

7.1 

6.0 

4.  1 

10 

B  12/05/90 
NO 

NO 

NO 

NO 

NO 

Acetone 

Carbon  disulfide 

1,1-01 ch loroethy 1 ene 

1  ,  !-01chloroethane 

Trans-1 .2-d1 chloroethy lene 

Chloroform 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

10 

5.0 

6.5 

4.4 

3.7 

4.5 

NO 

NO 

NO 

NO 

NO 

NO 

1 .2-Ot chloroethane 

2-Butanone  <M£)0 

1 . 1 . I-Ti ichloroethane 

Carbon  tetrachlor ide 

Vinyl  acetate 

Bro.mod  1  ch  I orome thane 

iiq/L 

ug/l 

ug/L 

og/L 

og/L 

ug/L 

3.9 

10 

4.3 

3.8 

2.8 

4.3 

NO 

ND 

NO 

NO 

NO 

NO 

1 . 1 .2 .2- Tetrachloroethane 

1 .2- UIchloroDropane 

ug/L 

ug/L 

2.5 

3.0 

NO 

ND 

MOL 

MO 


Method  Detection  Limit 

Not  detected  at  or  above  tiie  MDL. 
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PACE  Sample  Number; 

Pate  Collected: 

Date  Received: 

P^rnpipter 

2EGANIC  AfLALYSLS 

GCMS  FOR  VOLAIILE  CRGAriICS-624C 
Trans-1 , 3-dl chloroprcpene 
■^rlcl’loroethylene 
Olbromcchlorometiiarie 
I , I ,2-7rlch!oroethane 
•>n2ene 

v'S'l , 3-di chlorop! cpene 

C-Chlcroethvlv'nyl  etHer 
B'Omofcrir 
2-HeAanone 

4-Mtthy I -Zpentcnone  (HIBK) 

Teti  achloroetl'y I ene 
loUiene 

Chlorobenzene 
Ethyl  benzene 
S  tyrene 
Xylene,  total 

method  503-PESTICIOES  AND  PCBS  IN  HATER 

Date  Analyzed 

Date  Extracted 

a-8HC 

b-6HC 

g-BHC  (Lindane) 
d-BHC 

Heptachlor 
nt  el  (Jr  In 
f  Jr  In 
4,4>DOO 
4.4>0UT 
4.4-ODE 
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December  31,  1990 
PACE  Project 

Number:  901130506 


Uni  fs 

MDI 

10  0468541 
11/27/90 
11/28/90 
?-2 

ug7L 

2.1 

ND 

ug/L 

3.5 

ND 

ug/L 

3.0 

ND 

ug/L 

3.1 

ND 

ug/L 

2.7 

NO 

ug/L 

1 .4 

ND 

ug/L 

6.3 

NO 

ug/L 

4.0 

ND 

ug/L 

’0 

ND 

ug/L 

10 

NO 

ug/L 

2.2 

NO 

ug/L 

4.3 

NO 

ug/L 

2.5 

ND 

ug/L 

4.2 

ND 

ug/L 

1.7 

ND 

ug/L 

5.0 

ND 

G  12/13/90 
12/4/90 

ug/L 

0.0022 

NO 

ug/L 

0.015 

NO 

ug/L 

0.0022 

NO 

ug/L 

o.oon 

NO 

ug/L 

o.oon 

NO 

ug/L 

0.0033 

NO 

ug/L 

0.0077 

NO 

ug/L 

0.0066 

NO 

ug/L 

0.0099 

NO 

ug/L 

C.0077 

NO 

•  II  *1 


iiA  a.  r.  -  ^  I 
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December 

31, 

1930 

Page  8 

PACE  Project 

Number ; 

901130506 

10047 

PACE  Sample  Number; 

10  0468541 

Date  Collected: 

11/27/90 

Date  Received; 

11/28/90 

Pa  TMiiip  ter 

LlPitS 

JdOL.  _ 

nm-.AKtr  analysis 

MfTHOD  608-PESTICIDES  AND  PCES  IN  WATE.R 

PCB-I016 

ug/L 

0.11 

NO 

PCB-1721 

ug/L 

o.n 

NO 

PCB-1232 

ug/L 

0.11 

NO 

PCB-i:42 

ug/L 

0.11 

NO 

PC6-1248 

ug/L 

O.n 

NO 

PCB-I254 

ug/L 

0.11 

NO 

PCB-1260 

ug/L 

o.n 

NO 

Cfilordane  (tecb) 

ug/L 

o.n 

NO 

MCI.  MetCod  Cecect'on  Limit 
MD  Not  (Jstected  at  c  above  tbe  MOLT 
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PACE'Sample  Number: 
Date  Col  leered : 

Date  ReceWed; 

Fflr.?.mEle.i. 

TNCRGANIC 

INDI'/lCUfi.L  PARAMETERS 
Met  cury 

RCRA  rOXICIT'(  METALS 

Ar sent  c 

Sa  r)(;m 

Cadmf  um 

Chromium 

l  d 

i. .  enl urn 


December  31.  1990 
PACE  Project 

Number:  901130506 


10  0466576 
n/27/90 
11/28/90 
M-1 

MOL.  Lfcachate 


iiniti 


mg/L 


mg  a 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 


(2) 


0.0008  NO 


0.094  NO 
0.006  0.43 
0.006 

0.01<CiLI2_ 
0.045  0.10 
0.081  NO 


10  0468592 
n/27/90 
11/28/90 
M-2 

learbate 

(2> 


NO 


10 

11/27/90 

11/26/90 

CU2^ 

(Z) 


o 


NO 


NO 

0.95 

NO 

NO 

NO 

ND 


SI  1 ver 

mg/L 

0.005 

NO 

NO 

ND 

ORGAN  It-  ANAL  I  SIS 

rCLP  SEMIVOLATILES 

Date  Analyzed 

C  12/12/90 

C  12/12/90  C  12/12/' 

Date  Extracted 

12/10/90 

12/10/90 

12/10/90 

o-Cresol 

mg/L 

200 

NO 

ND 

NO 

m-Cresol 

mg/L 

200 

ND 

ND 

NO 

p-Creso1 

mg/L 

200 

ND 

ND 

ND 

1 , 4-D1 chlorobenzene 

mg/L 

7.5 

ND 

ND 

.  NO 

2 . 4-D1 n1 trotol uene 

mg/L 

0.13 

ND 

ND 

NO 

Nexauhlorobenzene 

mg/L 

0.13 

NO 

NO 

NO 

iiexachioro- 1 ,3-butadlene 

mg/L 

0.5 

NO 

NO 

ND 

HexacMoroethane 

mg/L 

3.0 

ND 

NO 

NO 

Nitrobenzene 

mg/L 

2.0 

ND 

NO 

NO 

Pentachlorophenol 

mg/L 

100 

ND 

NO 

ND 

pyridine 

mg/L 

5.0 

ND 

NO 

NO 

>  All  analysis  performed  on  Toxic  Characteristic  Leachate. 

-i)  All  analysis  performed  on  Toxic  Characteristic  Leachate  for  Volatiles. 

MOL  Method  Detection  Limit 
NO  Not  detected  at  or  above  the  MOL. 
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December  31,  1990 
PACE  Project 

Number;  901130506 


PACE  Sample  Inimber: 

Date  Collected: 

Date  Received: 

Pa;  ,^mpter  UnlL£ 

.-ftr,ANrr  a.iai.y.sis 


TCLP  semivolatiles 

C  .  A  ,  5-Tr  1  cliioropiienol  mg/'L 

2  .4 .6-Triclilorophenol  mg/L 

TCLP  VOLATILES 
•te  Analyzed 

'jenzene  (TCL?  -sguidtory  LIst.T  ug/L 

Ca'^bon  tetrachloride  vTCLP  Reg.  List)  ug/L 

Chlo.''ober'zene  (TCLP  Regulatory  List)  ug/L 

C-Butanone  \M£k)  ''TCL^  Regulatory  uisl)  ug/L 
'at' arclor'oeti'yieoe  \TCLP  Reg.  List)  ug/L 

T'-i ciiioi'cetliy'ere  (TCl?  Regulatory  List)  ug/L 
C'llorcfcm  (TCLP  Regulatory  List)  ug/L 

1 ,2-Di chloroetti?.ne(TCLP  Regulatory  List)  ug/L 
1 , 1 -Di chloroethylene  TJCLP-Reg.  List)  ug/L 

Vinyl  chloride  (TCLP  Regulatory  List)  ug/L 


10  C468B76 

10  0468592 

10  346S6. 

11/27/90 

li/27/90 

11/27/90 

11/28/90 

11/28/90 

11/28/90 

M-1 

M-2 

CU2 

MDi  Iparhate 

leachate  _ 

leachale 

(2) 

(2) 

(2) 

4Q0 

NO 

ND 

NO 

2.0 

NO 

ND 

NO 

B  12/13/90 

B  12/13/90  6  12/13/'; 

27 

ND 

ND 

ND 

38 

NO 

ND 

ND 

25 

100 

ND 

NO 

HO 

NO 

Cj^ 

71 

NO 

NO 

NO*^ 

35 

NO 

NO 

NO 

45 

NO 

NO 

NO 

39 

NO 

NO 

NO 

65 

NO 

ND 

NO 

60 

NO 

ND 

ND 

(i>  All  analysis  performed  on  Toxic  Characteristic  Leachate. 

(2)  All  analysis  performed  on  Toxic  Characteristic  Leachate  for  Volatiles. 

MOL  Method  Detection  Limit 
NO  Not  detected  at  or  above  the  MOL. 


09100023  •  egioQozu 

HiirmsoTirnEnRTfieNT  ok  ucaltu 

OKC.FURM- KY91 ■ 1  f  ,  Chcalcal  Laboratory  Section 

I  I  Organic  Cheniatry  Unit 


nxwMCiow«M  \jt  nc-Ab^n  -  wnanxv.Ax«  wmawmaxwixx 

,  VOUTILE  HYOKOCABBONS  (eod«  465) 


SAVLID:  11/27/90 
ANAlYSBOi  01/04/91 
•WOBTl©!  01/01/91 


BEVOBTXMG 

tXNXT 


AMOUNT 

rOUMO 


LAB  SANFLE  «i  9100023 

FIELD  BLAME  •:  NONE 

BIBOETXNG  AMOUNT 
LXNXT  FOUND 


mrowD 

(UO/L)  (OO/L) 

COHtOUMD 

(OO/L) 

chlorodlflaoromathana< 

1.0 

1 1122-Tatraehloroathana< 

0.2 

iloromcthant 

< 

2.0 

123-Trlehloreprepana 

< 

O.S 

nyl  Chlorida 

< 

1.0 

Broaebantana 

< 

0.2 

roAOAathana 

< 

2.0 

2-Chlorotoluana 

< 

0.5 

r^loroathana 

< 

1.0 

4-Chlerotbluana 

< 

0.5 

1  chi 0  re£lue  r esa  thana 

< 

1.0 

1 . S-Dlehlorobanaana 

< 

0.2 

rlchlorofluocoaathana 

< 

2.0 

1 , 4-Dlehlorobanaana 

< 

0.2 

:lchloro- 

1 , 2-Dichlorobansana 

< 

0.2 

trifluorea thana 

< 

0.2 

1 , 2-oibroab- 

. l-Dichloroa thana 

< 

0.5 

3-Chloroprepana 

124-Tciehlorobanaana 

< 

2.0 

.lyl  Chlorida 

< 

0.5 

< 

0.5 

.•tnvlana  Chlorida 

< 

0.5 

Haaaehlarobutadiana 

< 

0.5 

•1, 2>01chloroathana 

< 

0.1 

123-Triehlocobantana 

< 

O.S 

1 -D1 chi oroa thana 

< 

0.2 

Ethyl  Ethar 

< 

2.C 

2-dichloropropaaa 

< 

O.S 

Aeatona 

< 

20 

1,2  Dichloroathana 

< 

0.2 

Mathyl  tartiary- 

.lorefora 

< 

0.1 

Butyl  Ethar 

< 

2.0 

omochlorona thana 

< 

O.S 

nathyl  Ethyl  Rttona 

< 

10 

1 , 1-Trlehloroathana 

< 

0.2 

Tatrahydrolurati 

< 

10 

I'Dlehloropcopana 

< 

0.2 

Bansana 

< 

0.2 

rbon  Tatraehlorlda 

< 

0.2 

1  Nathyl  iBobutyl  Eatona< 

5.0 

, "  o'  hloroa thana 

< 

0.2 

Toluana 

< 

0.2 

1.  roathana 

< 

0.1 

Ethyl  Banaana 

< 

0.2 

1-Dlchloropropana 

< 

0.2 

B^poXylana 

< 

0.2 

romodichloronathana 

< 

0.2 

o-Xylana 

< 

0.2 

'  bromoM thana 

< 

1.0 

Styrana 

< 

0.2 

-1,3-Diehlorepropana 

< 

0.2 

xaopropyl  Baniana 
n-Fropyl  Banaana 
135-Trlaathylbanaana 

< 

O.S 

' 1 . 3-01 ehloropropana 

1 , 2-7r iehloroathana 

< 

< 

0.2  1 
0.2 

< 

< 

Q.S 

0.5 

, 3-Diehloropropana 
^tracblor  oa thana 

< 

0.2 

tart-Butyl  Banaana 

< 

0.5 

< 

0.2 

124-Trlaathylbanaana 

< 

0.5 

."ilorodlbr  onona  thana 

< 

0.5 

•ac-Butylbanaana 

< 

0.5 

, 2-Dibronoathana 

< 

1.0 

p-Xaoprepyl toluana 

< 

0.5 

blorobaniana 

< 

0.2 

n-Butylbanaana 

< 

0.5 

112-Tatraehloroathana 

< 

0.2 

Naphthalana 

< 

0.5 

roaofora 

< 

1.0 

0.4 

0.2 


CORMBMTB i 


<  •  l«t«  than 
FF  >  paak  praaant 


32.4 


.  r  *  • 


HJKNESOTA  DEPAXTHEMT  of  health  >  CHSnXCAL  LABOXATOXY 
VOLATILE  HYOXOCARBONS  (code  465} 


SAMPLED:  11/27/90 

■^K'LYUDt  01/04/91 
.  jXTIOt  01/08/91 


LAB  SAMPLE  *t  S100024 
FIELD  iLANX  «i  HONE 


REPORTING 

AMOUNT 

REPORTING 

AMOUNT 

LIMIT 

FOUND 

LIMIT 

FOUND 

OMPOCND 

(UG/L) 

(U6/L)  COMPOUND 
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Corps  awards  contract  for  Lake  Superior  barrel  search 


WHO;  Sl  Paul  District,  U.S.  Army  Girps  of  Engineers,  St  Paul,  Minnesota 

WHAT:  Has  awarded  a  contract  to  Hazard  Control,  Inc.  of  Minneapolis,  Minn.,  in  the  amount  of 
$16,950.00  to  conduct  a  search  of  the  Lake  Superior  bottom  near  Duluth,  Miim.,  for  barrels  dumped 
into  Lake  Superior  by  the  U.S.  Army  between  1959  and  1962.  The  1,437  barrels  contain  metal 
scraps  produced  during  the  research  and  manufacture  of  classified  munitions. 

The  search  operation  has  three  phases.  First,  the  contractor  will  conduct  an  electronic  search  of  the 
20-square  mile  target  area  using  sonar  and  el«:tro-magnetic  detection  systems.  The  second  phase  of 
the  search  involves  a  search  of  possible  barrel  locations  based  on  historical  records  and  data  from 
the  electronic  search.  The  second  phase  will  use  a  two-person  submarine  provided  by  the  contrac¬ 
tor  to  attempt  to  locate  and  photograph  as  many  banels  as  possible.  The  contract  allows  for  approxi¬ 
mately  five  days  of  search  operations.  If  time  permits  within  the  contract,  a  third  phase  might 
include  closer  inspection  of  located  banels  and  an  attempt  to  recover  one  or  two  barrels.  Any  barrel 
recovered  will  be  sealed  in  an  over-sized  container  and  sent  to  an  independent  laboratory  for  analy¬ 
sis  of  the  contents. 

WHERE:  The  search  operation  will  be  conducted  in  an  approximately  20-square  mile  area  off  the 
North  Shore  of  Lake  Superior  between  the  Lester  River  and  the  Knife  River.  Records  indicate  that 
the  barrels  were  dumped  in  water  greater  than  100-300  feet  m  depth. 

WHEN:  The  contract  was  awarded  on  September  28,  1990.  The  search  is  tentatively  scheduled 
to  begin  on  Thursday,  October  11, 1S190,  weather  permitting. 

WHY:  The  barrel  search  project  is  being  conducted  under  the  Defense  Environmental  Restoration 
Program,  a  Department  of  Defense  subsectirm  of  the  EPASuperfundFrogram.  One  aspect  of  the 
restoration  program  includes  finding  and  inspecting  sites  formerly  owned  or  used  by  DoD.  Once 
located,  the  sites  are  inspected  for  hazardous  dd)ris,  munitimis  or  toxic  materials  related  to  the  op¬ 
eration  of  the  site  by  DoD.  Since  the  barrels  contained  material  generated  by  a  DoD  contractor 
working  cm  a  classified  defense  munitions  ccmtract  and  the  disposal  was  directed  by  an  Army  or¬ 
ganization,  the  barrel  di^msal  site  qualifies  for  review  and  aiulysis  under  the  Defense  Envirem- 
mental  Restoration  Program  for  Focmety  Used  Defense  Sites.  The  current  ccmtract  wiU  provide  datt 
to  be  used  by  the  Corps  in  determining  tim  need  fot  any  fiiture  remedial  actioiL 

MEDIA  ARRANGEMENTS:  Media  arrangements  (news  conferences,  ecpiipment  demonstration, 
Duluth  media  center  tel^one  number,  etc.)  will  be  armounced  cm  October  9th. 

CONTACT:  Ken  Gardner  or  Joan  Ouilfoyle  at  612/220-0201.  US  Army  Corps  of  Engineets,  1421 
US  Post  Office,  St  Paul  MN  SSlOl-9606.  The  project's  media  center  will  open  at  the  Corps' 

Duhith  Area  Office  on  Thursday,  October  lltit 
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reporting  a  slndgc  oozug  out  whra 
one  tipp^  on  the  barge,  and  others 
have  suggested  radioactiTe  materi¬ 
als  could  be  in  the  barrels  because 
Honeyerell  used  dq>leted  uranium 
in  some  of  its  defease  work  at  the 
arsenal. 

The  rumors  and  the  intrigue 
have  resurfaced  periodically  over 
the  years.  In  1977,a  barrel  became 
entangled  in  a  fisherman’s  nets. 
The  corps  went  out  to  the  area 
where  the  fisherman  had  been  and 
<«nt  a  diver  down,  but  he  was  un¬ 
able  to  find  any  more  of  the  bar¬ 
rels.  ( 

The  corps,  the  Mimiesota  Pollu- 
Uon  Control  Agency  and  Honeywell  ] 
began  talking  about  the  barrels 
again  in  May,  but  the  one  meeting  ' 
they  scheduled  was  postponed,  ssid 
PCA  spokeswoman  Laura  Fisher. 
Among  other  difficulties  was 
whether  the  PCA’s  si^erfund  divi- 
sion  or  its  tanks  and  spills  unit 
should  work  on  the  pn^ecL  The  as¬ 
signment  was  given  recently  to  the 
supmftuid  group,  she  said. 

The  biggest  obstacle  to  revealing 
the  barrels'  secrets  has  been  trying 
to  find  the  barrels.  Desapsey  sm 
the  barrels  are  in  300  to  4M  feet  of 
water,  a  mile  or  two  from  shore, 
between  the  Knife  and  Lester  riv¬ 
ers.  That  is  an  area  of  100  square 
miles  or  more. 


By  now,  the  barrels  might  be 
cov«ed  by  sediment,  be  added. 

The  suhBoarine,  owoed  by  a  pri¬ 
vate  contractor,  will  be  available 
only  for  a  week,  and  in  that  time 
can  eovar  about  20  square  miles, 
Dempsey  said.  So  in  the  interven¬ 
ing  wed^  his  crew  will  try  to  nar¬ 
row  down  the  search  area  by  using 
metal  detectors  and  other  devices, 
-he  said. 

If  the  sub  should  find  the  barrels, 
its  crew  will  take  photos  of  the 
area,  loddng  tor  any  barrels  that 
may  have  spilled  their  centents.  If 
necessary,  another  shipiconld  be 
called  upon  to  hoist  one  or  two  of 
the  bai^^  to  the  surface,  Demp¬ 
sey  sauLV  i 

Should  \he  barrels  turn  out  to 
contain  scrap  metal,  as  Honeywell 
mainttins,  tM  remaining  barrels 
fulfil  be  left  undisturbed.  If  they 
Dtains  something  else,  then  the 
the  PCA  and  Honeywell 
lid  have  to  reconsiddr  their  op- 
s,  Dempe^  said. 

"It’s  hard  to  aoderttaod  wh^i 
koiy  were  dropped  in  the  lake  in 
ghe  first  place,”  Dempaey  said, 
rnus  should  get  rid  of  m  public’s 
rancan  and  ^  the  issue  to  rest  If 
;  it  turns  out  to  be  what  they  said, 
*  we  have  no  intoitions  to  salvage. 
Ifs  not  a  hasard  to  the  environ- 


Honeywell  spokeswoman  Lynne 
Wame.  said  the  company  was 
surprised  to  learn  of  the  submarine 
venture  aad  did  cot  have  any  de¬ 
tails  about  it  However,  she' said 
the  company  intends  to  work  with 
the  state  aad  federal  authorities. 

Dempsey  said  the  sobmarioe’s 
hunt  will  cost  less  than  940,000. 
The  mmey  aad  the  corps’  willing¬ 
ness  to  undertake  the  project 
stems  from  1^  amendments  to 
the  federal  supaiund  aw  that  ao- 
thorimd  the  cor|a  t-j  investigate 
old  Defense  Department  sites  for 
posnble  enviromnenul  problems. 
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Around  Minnesota 


Minneapolis  company  to  search  for  barrels  ! 
dumped  into  Lake  Superior  30  years  ago  I 


A' Minneapolis  company  has  been 
hsied  to  lead  a  search  for  banels 
-  dumped  into  Lake  Superior  30 
ago. 

'The'  Army  Corps  of  Engineers 
.  awarded  Hazard  Control  Inc.  a 
SM.9S0,  flve-day  federal  contract 
TucKlay  for  the  search,  expected  to 
.  b^nOcL  II 

The  seven*year<old  business  sells 
products  and  services  to  help  other 
companies  handle  hazardous  mate* 
rials,  but  its  aquatic  division  is  only 
..a  few  months  old. 

’'This  is  a  feirly  new  venture  for  us. 
but  we've  done  extensive  previous 
fnyestigation  reguding  thw  bar* 
reis."  said  owner  Mike  Stich. 
■  "We’ve  done  a  very  thorough  job  as 
'fiiras  research  goes.” 

(a  .  the  search’s  fint  phase,  sonar 
and  other  electronic  equipment  will 
be  used  to  look  for  the  barrels.  A 


miniature  submarine  will  then 
move  into  the  area,  take  photos  and 
pull  one  barrel  near  the  surfece  if 
there’s  time,  said  Corps  spokes* 
woman  Joan  Guilfoyle.  A  second 
contract  to  pull  up  a  SS*gallon  bar* 
rel  could  be  awarded  if  they’re  lo* 
cated.  she  said.  The  barrel  would  be 
sent  to  a  lab  for  testing. 

The  1,437  barrels  came  from  de* 
fense  work  done  by  Honeywell  Inc. 
at  the  Twin  Cities  Army  Ammuni* 
tion  Plant  in  Arden  Hills.  They 
were  dumped  into  the  lake  between 
1959  and  1961  to  keep  a  top*  secret 
grenade  design  out  of  Soviet  hands, 
corps  officials  said. 

Since  then,  rumors  about  the  bar* 
tels’  contents  have  persisted.  A 
barge  crew  member  reported  a 
slu^  oozing  from  a  bar^;  radio* 
active  nuter^s  also  have  been  sug* 
gested  because  Honeywell  used  de* 
^eted  uranium  in  some  of  its  de¬ 
fense  work. 


Ex-pollution  control  chief 
criticizes  recovery  efforts 

Pegors  says  finding  barrels  should  be  top  priority 


By  Juli*  Qrmail* 

HH  wwHr 

A  rormer  sute  official  Masted 
the  U3.  Anny  Corps  of  Entineers 
Friday,  claimlni  It  isn't  putting 
enough  priority  on  finding  barreU 
dum^  in  Lake  Superior  30  years 
ago. 

Although  the  project  is  one  of 
200  sites  in  Mlnneaou  and  Wlscon* 
sin  named  by  the  Department  of 
Defense  for  cleanup,  it  isn't  a  pri¬ 
ority  because  the  barrete  aren't 
known  to  contain  hazardous  suin’ 
sunces.  said  Ken  Gardner.  puMIe 
affairs  officer  tor  the  corps'  SL 
Paul  district. 

Corpe  officials  say  the  barrels 
conuin  scrap  metal,  but  rumors 
suggest  they  could  contain  toaic 
wastes  or  other  hazardous  materl'- 
als. 

“The  cleanup  costs  would  be  in- 
rioiteslnisl  comparid  with  the  po¬ 
tential  contamination  of  the 
world's  largest  body  of  fresh  wa¬ 
ter.”  f«ld  John  Pegors.  former 
head  of  the  Minnesou  Pollution 
Control  Agency's  Duluth  regional 
office.  “I  think  this  Is  a  lerrible 
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priority.  It  seems  to  me  your  top 
brass  are  asleep  at  the  switch  or 
they  don't  know  the  value  of  the 
lake  out  there.” 

U.S.  Environmental  Protectloo 
Agency  reports  indicate  the  ber- 
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rels  could  contain  heavy  meuis 
and  depleted  uranium,  which 
Hooeyanelt  used  In  same  of  Its  de¬ 
fense  work.  The  corps  conducted 
an  unsuccessful  search  for  the  bar¬ 
reU  In  the  late  1970a. 

If  the  barreU  do  contain  hazard¬ 
ous  waste,  the  resulting  cleanup 
would  be  pUced  on  a  Department 
of  Defense  list  whose  funds  are  re¬ 
stricted.  Gardner  said. 

The  search  should  be  overseen 
by  EPA  or  PCA  officials,  and 
workers  should  be  trained  in  haz¬ 
ardous  materlaU  recovery,  Pegors 
said. 

Hazard  Control  Inc.  of  Mlnne- 
apolU  U  being  paid  SI8.950  for  the 
weeklong  undowater  search.  The 
company  Is  using  four  boau 
equipped  with  sonar,  video  cam¬ 
eras  and  megnetometers.  A  subma¬ 
rine  U  be  added  Sunday. 

Video  released  from  Thursday's 
search  revealed  the  lake  bottom 
and  some  logs,  but  no  barrels.  The 
sonar  detected  40  to  SO  targets 
that  could  be  barrels,  and  workers 
returned  to  those  areas  Fridsy, 
Gardner  said. 
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Bui  cciiict  say  they  fear  ihe  bands 
could  contain  haonful  waste  because 
traces  of  such  substances  weie  found 
on  Ihe  floor  of  the  buildini  where  the 
explosives  were  made. 
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Coming  up  empty 


Submarintf  operator  Harold  Mayttard  axplainad  the  situation  an  the  bottom  of  Lake  Superior 
to  Roger  Chaprrtan  (left)  and  Bob  Dempsey  atter  an  unsuccessful  dive  to  retrieve  a  barrel 
dumped  30  years  ago.  Chapman  la  the  salvaige  dive  coordinator  and  OempMy  Is  a  supervisor 
from  the  U.S.  Army  Corps  of  Engineers. 


fail  to  recover  barrel 


Searchers 

ByMaiianne  Benner 

Srarclicrs  In  Lake  Superior 
(ailed  to  hans  onto  a  m^ery 
barrel  lonf  enou|h  to  recover  It 
Tuesday  —  their  last  Kheduled 
day  o(  work. 

The  search  team  dived  (our 
times  In  a  submarine  10  mllea 
northeast  of  Duluth  to  retrieve 
any  of  more  than  1.400  barrela 
dumped  30  yean  ato  to  keep  a 
top-secret  prenade  design  out  of 
Soviet  hands. 

Searchers  took  photofraphs 
end  videotape  of  one  barrel  dur¬ 
ing  the  (Irst  dive  but  found  noth¬ 
ing  during  the  second  dive. 

The  tram  sulfered  a  JWhour 


setback  during  the  third  dive  In 
mid-aftemoon  when  the  subma¬ 
rine's  battery  failed  and  had  to  ha 
recharged,  said  Joan  Cuiifoyie. 
U.S.  Army  Corpa  of  Enginean 
spokaswoman. 

A  finai  submarine  diva  In  the 
evening  waa  a  near  hiL  when  the 
search  team  tliiaily  got  a  line  at¬ 
tached  to  a  barrel  at  190  feet.  The 
plan  waa  to  tow  the  barrti  to 
shallow  water  and  put  it  In  a  oon- 
talaar  for  tranaportlng  to  theeur- 
face.  'Hieii  It  would  be  taken  to  a 
laboratory  where  lu  eontenu 
could  be  analyzed.  The  lawtng 
was  unsuecestfui,  however, 
when  ilM  barrel  slipped  from  s 
mechaaleal  arm  attached  to  the 


submarine. 

''The  general  consensus  If  that 
the  clamping  device  on  thia  sub¬ 
marine  b  not  strong  enough." 
said  CulUoyle. 

The  Army  Corpa  of  Engineers 
spparcntly  undercsUmated  the 
w^ht  of  the  barrels,  which  ear¬ 
lier  was  reported  at  600  to  800 
pounds.  "Tha  clamp  la  a  strong 
clamp.  We  know  now  the  barrel 
is  heavy  —  at  least  1,000 
pouads.''  said  Bob  Dempaey,  en¬ 
gineer  manager  for  the  ^|eet  at 
the  Corpa. 

The  Corps  of  Engineen  hind 
Hazard  Coatroi  Inc.  to  find  tha 

Ptaaaa  soa  Barrala,  back  pags 


( 


Barrels; 

Searchers  fail 

From  Papa  1A 

barrels,  which  contain  scrap  nicul 
and  concrete  from  bomb-making 
operations  at  Honeywell  Inc.  The 
borrels  are  rumored  to  hold  radio¬ 
active  material  because  Honeywell 
used  depleted  uranium  in  some  of 
its  defense  work. 

Hazard  Conirul  had  a  one-week 
contract  to  find  the  barrels  and.  if 
time  permitted,  bring  one  to  the 
surface.  The  contract  expired 
Tuesday,  and  it  was  unclear  Tues. 
day  night  whether  a  search  will 
continue  at  a  later  time. 

On  Saturday,  searchers  found  a 
2,0(IO-foot-lODg  string  of  about  100 
barrela  one  mile  off  the  North 
shore  from  the  Lefcevlew  Castle 
resuurant  and  moteL  Photos  and 
vidcoupe  show  the  barrels  to  be  in 
“great  shape."  Cuiifoyie  said. 

Tht  crew  had  to  wait  until  Mon¬ 
day  to  Inspect  the  barreu  because 
the  subm^ne  couldn't  dive  In 
Sunday's  choppy  waters.  Mon¬ 
day's  search  pOM  problems  when 
the  clamp  wouldn’t  grip  and  the 
video  camera  refused  to  work. 

Hazard  will  uka  photographs 
and  vidcoupe  of  the  barrels  to  St 
Psul.  where  they  will  be  studied. 
Cuiifoyie  said  Tuesday  morning. 

The  search  crews  then  will 
make  further  recommendations 
about  what  should  be  done  next  In 
terms  of  finding  the  bnrrels. 

"It’s  dlsnppolnting,"  said 
Dempsey.  "We'd  like  to  answer  at 
least  one  of  the  ISO  questions  we 
have  —  that  Is.  what's  In  st  least 
one  bartal.” 


S-Vcxv~~rvi\, 


Barrels 

Coadmed  from  pofc  IB 

operation,  crews  using  sonar,  magne* 
tometers  and  underwater  videoca* 
meras  discovered  one  of  the  seven 
areas  into  which  the  Army  and  Hon¬ 
eywell  secretly  dumped  barrels  be-  ' 
tween  1939  and  ,1962,  to  get  rid  of  | 
wlut  they  now  say  was  scrap  metal 
from  a  classified  explosives  project. 

Some  critics  say  they  wony  that  the 
barrels  may  have  contained  radioac¬ 
tive  material  or  hazardous  waste  be¬ 
cause  traces  of  uranium  and  chemical 
wastes  have  been  found  in  the  floor 
drains  of  the  building  where  Honey¬ 
well  worked  on  ammunition  and  ex¬ 
plosive  ejects  for  the  Army  at  its 
Arden  Hills  ammunition  plant 

The  discovery  site,  which  searchers 
.  say  was  used  by  the  band  dumpers 
in  1961,  is  about  a  mile  off  the  Tal- 
madge  lUver  mouth,  on  Lake  Superi¬ 
or's  North  Shore  near  Dulnth,  in 
about  160  to  180  feet  of  water,  said 
Dempsey. 

The  seardi  found  and  mapped  lOS 
bands  in  apparently  good  condition, 
sitting  on  s^y  sdt  in  an  area  of 
about  2  square  miles,  said  Dempsey. 
Geiger-counter  readings  taken  Tues¬ 
day  by  a  search  submarine  “didn’t 
detea  even  a  trace”  of  radioactivity, 
he  said. 

Searchers  made  finir  submarine  dives 
Tuesday  to  try  to  pull  up  otw  of  the 
barrels,  estimated  to  weigh  at  least 
1,100  pounds.  The  effim  was  defeat¬ 
ed  by  a  submarine  power  fiulure, 
heavy  bottom  silt  that  obstructed  vi¬ 
sion  and  a  damp  that  slipped  off  tim 
band  when  a  tuihoat  tnei  to  raise  it, 
ctewmemberas^ 

“We  didn’t  expea  to  find  them  (the 
barrels)  so  deep  and  we  didn’t  expm  ; 
them  to  be  so  darn  heavy,”  said  Mike  ' 
Stich  of  Hazard  Qmtrol  Inc,  the 
Mirmeapolis  firm  that  was  awarded  a 
fiverday,  SI 7,000  cmitraa  to  search 
fortheixL  ^  j 

I 

The  pngect,  financwl  by  the  federal 
pollution-abatement  “superfiind,”  j 
will  be  on  hold  until  the  cocps  can  j 
secure  mote  aeoney  aiKl  permission  i 
from  WashirvoB-  Mid  Ompsey,  an  I 
rnginrtir  in  ite  corps'  Sl  ftul  db- 
tricL  I 

I 

“We  have  to  take  it  one  step  at  a 
time,  but  for  now  we  would  really 
like  to  recover  a  representative  sam¬ 
ple  of  those  103  barrels,”  he  said. 


mainl^i, 


ByUrryOato;g^a.i£gj  j 

Nonheni  Minne^  OfTtspoiutent  . 

DdatiuMlnn.  ^  i  l 

Although  they  came  up- empty-hand-  ; 
ed,  federal  officuitt  izymg  to  recover  i 
th*  I  aS7  iMmli  of  militarv 


Bob  Dmitiey,  managrr  of  tte  recov¬ 
ery  projea  for  the  Army  Corps  of" 
Engineers,  said  Wednesday  that  even 
though  the  projea  ran  out  of  money 
and  Tuesday  without  recover¬ 
ing  a  barrel;  it  was  a  success  becaux 
searchers  accomplished  their  m^ 
goal  of  finding  and  photographing 
some  of  the  barrels.  , 


Demps^  said  they’ll  try  to  ga  the 
permission  and  money  necessary  to 
continue  a  quest  this  fell  to  recover 
some  of  the  bureis,  dumped  in  1961 
by  the  Army  and  Honeywell  Inc.  ..i-i 
.  - 1-  { 

Extremely  high  waves  on  the  western 
end  of  the  lake  starting  Wednesday 
would  -have  made  continuing  the 
projea  yesterday  impossible  anyway, 
officials  said. 


On  Saturday,  the  third  day  of  the  | 
BarrcAi  continued  ;a  page  3B  | 


OCT  24  '90  00:01  DULUTH  PREP  OFC. 


T>0U3O^  k 

\>i9divs 


■UUIliMM 

OcS-‘ 


yypiNioN _ 

Barrel  project  over  a  barrel 

CoofttBit  wt  wMdtr  whidi  k  tlme$,  §vttyon§  should  rtoognl 
O  nm  dUBouIt:  briaitai  h  fiw  ttathlslanattantthattoarotiitii 


Onm  dlffkwlte  fertaitai  h  fiw 
btmig  up  llrom  iht  bomm  of  Lite 
Supiflor  or  mildag  r  through  Ite 
hunouentle  lahqpmh  mrrouafiat 
thoprojiot* 

So  far  prate  dooa  to  a  draw. 
But  than  haa  haao  prograia  oosi* 


aoma  of  tha  anatarioua  druoM  that 
wara  dumpadm tha Um off  tha 
North  Shoci  ahout  80  Man  aao.  Tha 


ienpaMtalaad 

haaMaaahlato 


provaR.  . 

?ha  pregfaaa  this  ftU  haa  haaa 
that  banaii  hava  aatuatehaaa  loeia> 
ad  la  aaarohaa  apMcw  bgr  tha  UA 
Amy  Cons  oHaaiaaaaai-AttaBMRa 
tai%7flSM  toSoata  thi^^ 
aalda  Utooi  tetei  aaaaa  of  tho 
oacha,  affUrta  to  lattbva  avan  osa — 


and  anay  BNia  ahoald  ba  anatead 
—  haMbaaB  aaauaoaaiM. 


So  mueh  for  tha  baaterouad.  IB 
thaaa  aavtreiuBaRtaUy  ooBooloua 


th&ca.  avaryoaa  should  raoogalaa 
ttet  R  la  laipaitaBt  thata  panoBtiiia 
of  thabtewabaratrlavM^aadaa 

aooD  as 

.  Wa  hasRata  to  crRlolaa  tha  UA 
Anay  Cons  of  BBBtaaan*  aood*CalA 

^B  haa  looksd  Ute  R  Is  bafait  eon- 
.  ttctad  te  the  Sayatooa  Kopa. 

Bai^  ora  fouad  butaotra- 
trlavad  bacauae  thaarte  "too  haavir 
or  aquipaant  broke  dten  or  BMBMy 
haa  niB  out  la  tha  ooatnet  wRh  a 
pitMn  aatvapar  wRhout  a  lauftte 
rablddfan  proeaaa -- tha  Ite  laloiS 
,  WaMoomrlBQadthaCaipaiaaa 
Ittawaad  hi  racriaidaf  tha  baixala  as 
oRteaaa  on  ahorii 'm  woodar  If 
ttap  aould  be  daasacoua  aad  waat 
Oam  laMavad  t^  aura.  CartidBly 
taohaoloty  aslata  to  briag  aoBM 
of  thm  op^ 

So  lora  gat  OB  wRh  A  ahhoush  at 
thia  writes  the  lataaaaa  of  thaa^ 
aoB^tho  rad  tapa  appaar  to  ba 

SJgggi  J* 

OmP  OOlOffO  IMW  jpHllga 


NEWSCLIPS 


From 


PUBLIC  AFFAIRS  OFFICE 
ST.  PAUL  DISTRICT 


WEDNESDAY.  NOVEMBER  7. 1990 


SAINT  PAUL  PIONEER  PRESS 


Suspect  barrels  recovered  from  Lake/ 


JUUE  aRAVEli£  OUUHH  WEWS-TWBUW6 

TDUUfTN- 
be  Army  Corpe  of  Engiiieers 
workers  retrieved  and  opened  two 
cement-filled  barrels  fran  Lake 
Superior  on  Tuesday,  but  tbe  full 
sti^  on  tbe  barrels’  contents- 
won’t  be  known  for  several  weeks. 

“I  tbink  everybody  here  is  hap¬ 
py,”  said  Dale  Masar,  chief  of  tbe 
corps’  engineering  management 
Iwanch.  “We  got  the  barrels  up  to 


be  able  to  test  them.” 

Large  yellow  plastic  containers 
holding  the  barrels  were  hoisted 
from  a  barge  in  tbe  corps  vessel 
yard  as  rqiorters  and  other  spec¬ 
tators  looked  on.  The  barrels’  lids 
were  removed  to  reveal  concrete- 
topped  contents  inscribed  with 
numbers.  Hie  corn  said  it  will 
take  two  weeks  to  find  out  what  is 
within  the  concrete  covering. 

Officials  speculated  the  num¬ 
bers  on  the  concrete  could  indicate 


the  barrels’  weight,  which  is  be¬ 
tween  600  and  1,000  pounds 
apiece. 

More  than  1,400  barrels  were 
dumped  into  Lake  Superior  30 
years  ago  by  the  corps  for  Hone¬ 
ywell  Im.,  a  defense  contractor. 
Hmeywell  officials  and  records 
indicate  that  the  5S-gallon  drums 
contain  scrap  metal  from  top-se¬ 
cret  grenade  designs.  Environmen¬ 
talists  are  concerned  the  barrels 
might  contain  radioactive  materi- 


-7D 


contents  still  unknown 

tic  containers  ova-  them.  The  bar- 
reb  then  were  hmsted  onto  a 


Superior, 

ais.  Preliminary  tests  ova  the 
weekend  had  shown  that  the  two 
barrels  recovoed  Tuesday  aren’t 
radioactive. 

Corps  divers  worked  fa  about 
three  hours  Tuesday  to  lift  the 
barrels,  which  rested  in  about  30 
feet  of  wata  off  the  Lake  Superi- 
a  shore  nea  Lakeview  Castle, 
about  10  miles  northeast  of  Ihi- 
luth. 

Divers  followed  lines  attached 
ta  the  barrels  and  fitted  the  plas- 


barge  and  towed  to  the  Dnluth-Su- 
permr  harba.  One  barrel  was  in- 
faiiiy  good  condition  and  the  otha 
was  “pretty  corroded,”  Masar 
said. 

‘The  corps  will  award  a  contract 
fa  teaming  the  barrels’  contents’ 
within  the  wedu  and  results 
should  be  available  in  anotha 
week.  Although  corps  officials 
aren’t  sure  whetha  they  will  test 


more  barrels  next  spring,  a  Minne¬ 
sota  Pollution  Control  Agencyoffi-  ^ 
dal  who  accompanied  the  eprps  ' 
on  its  searches  said  two  bair^ 
isn’t  a  large  enough  sample. ; 

“Certainly  we  need  more-fiian 
two,”  said  Ron  Swenson  of  .the 
agency's  groundwata  and  solid 
waste  division.  “We’re  not  sure 
what  the  magic  nnmba  is,  butthe 
technology  is  here  and  it’s  proven 
itself.  We  certainly  should  gp.out 
there  and  look  fa  more.” 


The  above  article  also  ran  in  the  11-7-90  Duluth  News-Tribune  with  the  following  addition 


Barrels 
opened  for 
analysis 

By  Jul>y  Qr«wU« 

Two  btmis  pulled  from  Luke 
Superior  several  weeks  ago  were 
broken  apart  Tuesday  to  Mp  ana* 
lyze  their  contentt  (or  hazardous 
substances. 

Workers  from  OHM  Corp.  of 
New  Hope.  Minn.,  used  a  carbon 
saw  and  backhoe  to  rip  the  metal 
barrels  from  their  concrete-en* 
cased  contents,  and  then  break  the 
concrete  into  small  chunks. 

Preliminary  testt  with  a  hand* 
held  Geiger  counter  indicated  no 
radioactive  contents. 

The  barrels  had  been  stored  in 
large  yellow  plastic  containers  in 
'le  U.S.  Army  Corps  of  EngineerB 
essel  Yard  at  Park  Point  since 
Nov.  7.  OHM  Corp.  was  hired  by 
the  Corps  to  break  apart  the  bar¬ 
rels. 

The  barrels  had  been  retrieved 
from  Lake  Superior  last  month  by 
workers  from  Hazard  Coimroi  Inc 
They’re  part  of  a  group  of  more 
than  1,400  dumped  into  Lake  Supe* 
rior  30  years  ago  by  the  Corps  for 
Honeywell  Inc.,  a  defense  contrac* 
tor.  Honeywell  officials  and 
records  indicate  that  the  SS-galkm 
drums  contain  scrap  metal  from 
top-secret  grenade  designs,  but  cn* 
vironmentallats  are  coacenied  that 
the  barrels  might  coittaia  radioac* 


Piiaii  IBS  Barrali,  back  page 


Bob  Dempsey  of  the  U.S.  Ar^  Corps  of 
Engineers  on  Tuesday  held  a  jar  filled  with 
metal  norvps  arxf  packing  material  taken 
fnm  a  barrel  durr^ied  in  Lake  Superior  30 

yeers  ago. 


Wed-  Kiokj  20, '^90 


Barrels: 

From  Page  1A 

tive  materials  or  other  hazardous 
substances. 

The  two  barrels’  contents  were 
checked  for  radiation  with  a  small 
hand*held  Geiger  counter,  and 
workers  wore  several  layers  of 
protective  clothing  to  protect 
themselves  from  chemicals,  oils  or 
gases.  The  operation  took  most  of 
the  day  and  into  the  night 

A  glass  jar  filled  with  brownish 
paper  pacUng  material  and  small 
gray  metal  parts  from  the  first  bar* 
rel  was  displayed  at  about  6  p.m. 

The  parts  resembled  gears, 
springs,  timers  and  scrap  metals 
that  could  be  from  the  grenade  de¬ 
signs  Honeywell  said  they  had 
dumped  into  Lake  Superior  to 
keep  them  out  of  Russian  hands. 

*T  think  this  would  be  conristent 
with  what  Honeywell  said  was  in 
the  barrels,”  said  Corps  spokes¬ 
man  Ken  Gardner. 

Workers  broke  the  second  bar¬ 
rel  apart  at  9'.30  p  jn.  Gardner  said 
-quick  hazard  tests”  for  explo¬ 
it^  flammaUe  gases  and  radi¬ 
ation  ImUcated  that  the  barrel 
contained  no  hazardous  sub¬ 
stances.  He  expected  to  have  sam¬ 
ples  from  it  to  look  at  later  Tues¬ 
day  night 

Both  barrels’  contentt  will  be 
shippod  to  Face  Inc.  environmen¬ 
tal  lab  In  MinaeapoUs  for  analysis. 
Results  are  expected  la  about  four 


The  Corps  hasn’t  decided 
whsther  to  brtaig  up  more  barrtts. 
but  Mlaaesoca  Pothttion  Control 
Agency  offletals  aaM  thsyni  urge 
them  to  do  so  to  ensure  a  repre¬ 
sentative  sarapla. 
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ROLL  OUT  THE  BARRELS 


After  30  years,  the  US.  Army  Corps  of  Engineers  is 
getting  around  to  cleaning  up  the  Defense  Depart¬ 
ment's  messes.  More  than  1,400  55-gaUon  barrels, 
which  came  from  Honeywell  Inc.‘s  defense  work  with  the 
army,  were  dumped  into  Lake  Superior  in  1959 and  1960, 
and  the  Army  Corps 
of  Engineers  is  now 
taking  steps  to  deter- 
’nineiftheyarecaus- 
g  any  poiludon.  All 
indicatkms  are  that 
the  barrels  contain 
nothing  more  than 
the  scrap  metal  that 
they  are  supposed  to 
contain. 

jfimoncM  nrifif  ci> 

show  they  are  fuO  of 
scrap  metal  left  over 
from  what  were  then 
classified  grenades,” 
says  Joan  Guilfoyle 
of  the  U.S.  Army 
Corps  of  Engineers 
Pub^  Afiairs  Office 
in  St.  I%uL  "Honey¬ 
well  was  under  con¬ 
tract  to  produce  the 
grenades,  and  the 
leftover  parts  started  piling  up.  They  didn't  know  what 
to  do  wi^  rtwm,  and  it  was  important  to  keep  all  the 
|»eoes  ciusified.  They  asked  the  Department  of  the  Army 
to  find  a  of  disposal.  (Dumping  them  in  the  lake) 
was  the  solutioa  because  it  was  cheap. 

"In  1965,"  Gmlfoyie  says,  "the  Defense  Environmen- 
.  Restorathm  Program  (DEEP)  required  us  to  go  back 
and  look  at  all  the  formerly  used  and  owned  Department 
at  Defense  sites  to  determine  if  there  are  any  materials 
left  ont  that  should  be  cleaned  up  or  removed  Thi.s 


dump  site  is  a  DEEP  site  —  it's  just  one  on  a  list 
"Ihe  ecological  and  environmental  awareness  of  the 
whole  country  has  changed  since  the  1960s,"  Guilfoyle 
says.  "I  can't  imagine  anyone  who  would  consider  doing 
this  today.  The  Department  of  the  Army  is  trying  to 

go  back  and  clean 
thing*  up." 

die  years,  ru¬ 
mors  have  started 
that  perhaps  the  bar¬ 
rels  contain  some¬ 
thing  more  toxic 
than  scrap  melaL  "In 
one  of  the  buildings 
that  Honeywell 
used,  they  cleaned 
out  the  sewers  and 
found  PCBs  and  oth¬ 
er  haxardous  materi¬ 
als  in  the  sewers," 
Guilfbyle  says.  "But 
therefs  no  evidence 
that  tilers’s  anything 
odier  than  grenade 
scraps  (in  the  bar¬ 
rels).” 

What  was  found 
on  November  27, 
1990,  supports  that 
theory.  Although  the  OHM  Corporation,  which  opened  the 
barrels,  took  extreme  precautions  in  the  procedure,  the 
barrels  appeared  to  contain  (miy  parts  for  fuses  from  gren¬ 
ades  says  Dale  Mazar,  chief  of  engineering  management 
branch  with  the  Army  Corps  of  Engineers  in  St.  PauL 
'There  was  a  lot  of  speculatkm,"  says  OHM  site  siqier- 
visor  Randy  Potter.  'For  our  workers'  safety  we  treat  it 
as  a  worst -case  scenerio,  but  basically  we  frrand  exKtly 
what  the  Army  Corps  told  us.  We  w«e  pleased  not  to  find 
anv  unknowns." 


fnitet  iwnafy  Boh  Dompoof  (ri/fui,  US.  Arm)t  Coqm  of  Sopnam  talkod  to  outmoFim 
pilot  HaroU  Mapmd  ilm  Oorpi  inoott^tod  »omo  of  tho  1,400  wasto  tomb  dbearrf- 

od  in  Lako  Snpohor  bp  HompooU  and  Ihi  Armp  in  1959  and  1900. 
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Corps  writes 
new  chapter 
in  barrel  saga 
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I . I  |i..Mi  1  \  |>t  i>l  tM iin M  iixi'.  Intuitu 

I  I  .  I  .  .  t  I  •  1  •  I  •  1  ..V  I'M  l|  N>>\  l>  l>\  I  M-VN  >.  I  Mill! 

. I,  <  .  Ill  I  1 1  I  >1  \  •.  S(  I'.iiil  .111(1  Mi-I  roil 

III  1.1.1  iM  Ik-Ii.-v  I'll  In  U'  |>:u'l  ol  I  IMT  Imi  I  fU 

iliiMi|»  rl  Ml  L.iki-  S«i|i.  t  mi  |t\  tlir  Amiv  hctvv».cn 
.Hill  Ki-tni<|s  iniluMh’  (hat  ihv  hairi'ls 

.'.III. MM  Mi.ip  iiiah-ii.il  lifiiii  clavsilu'd  nutnilions 
unik  linin'  Im  .1  Cl  iiMM'iil  conlrai'iiM'  at  the 
I  vvin  CiiK-K  Arniv  AiKiiuiiiihnn  Plant  in  the*  lute 
'.11-.  .nul  ••.irtN  liiK  Thi*  contents  of  the  two  bar- 
M  I-  >ii|)|Hii h'll  hi-'ioiual  ri-cords  which  indicated 
'll.  li.tiM-ls  iniilaiiird  scrap  from  munitions  pro- 

•  III)  I  imi 

I'll,  npi'nihu  look  place  on  the  dock  of  the 
1  ti.p-.  v.'»rl  \anl  in  Duiulh  on  Nnv  2“  In  a 
.(i.MiMtn  sM'im  iiMfipiete  with  salely  zones,  a 

•  1. 1  i.Mt  iniinalion  area  and  workers  in  protective 
^iiii-  I'Mipl.iM'i's  III  ttilM  t'orp  U'M'd  carbon  saws 
In  M  mimm-  iIii'  two  liarrcis  iiictul  skin  and  n 
li.ii-k  hue  to  smash  the  concrete  surrounding 
ihi'ii  lonti'nl'* 

Mti'i  ladiaiion  and  air  monitoring  equipment 
iMilii  ill'll  that  the  contents  were  not  radioactive. 
llaiMMi.ilile  'If  i*xn»osi\e,  samples  from  the  two 
Imi  11  1'*  were  collet  .•d  in  glic*^  JU'"'*  -ind  shown  to 
ihr  M<'\\>.  ineilia  The  saitipli's  were  later  t.'iken  to 
I  M.ioMieici.il  lab  lor  chi'inical  analysis 
I  be  pMoet  t  to  Im  ale  and  recover  several  h.ar- 
f.l»  w.i-*  fi.iH  of  the  nation-witlc  Defense 
I  ii\ iMMinieiiiai  Ki'HiiMafion  f'rogr.am  iDKfU'i 


Under  DKUP.  forps  districts  are  charged  with 
liKating  and  inspecting  sites  formerly  owned  or 
used  hv  the  Department  of  Defense.  Tire  St.  Paul 
District  IS  responsible  for  locating  and  inspecting 
former  DoD  sitt>s  m  Minnesota  and  Wisconsin. 

According  to  Boh  Dempsey,  engineer  manager 
coordinating  the  DERP  project  for  the  district. 
St  Paul  District  has  located  and  surveyed  close 
to  200  former  defense  sites  in  the  two  slates  dur¬ 
ing  the  past  six  years 

Opening  the  two  barrels  is  the  latest  action  in 
a  controversy  which  started  in  the  mid-'70s  when 
a  i.ake  Superior  fisherman  snagged  a  barrel  in 
his  fishing  net  Amid  rumors  that  they  might 
contain  toxic,  hazardous,  or  even  radioactive 
material,  the  Army  Material  Readiness  Com¬ 
mand  conducted  a  study  of  the  barrels  in  the 
mid-'70s  Divers  tried  to  locate  some  of  the  I.4'J7 
barrels,  but  were  unable  to  find  any 

The  Army  study  was  completed  in  1977.  It  con¬ 
cluded  that  there  was  no  evidence  the  barrels 
contained  anything  other  than  classified  muni¬ 


tions  scrap- 

In  the  mid-‘80s.  DERP  was  inilialed  A>  .i 
result.  St.  Paul  District  compiled  a  Itsi  of  fornuT 
defense  sites  in  Minnesota  and  VViNiooMo.  m 
eluding  the  Lake  Superior  barrel  di.«-p<i>iil  '-ilc- 
In  September,  a  contract  was  awarded  t<i  ll  i/ 
ard  Control.  Inc.,  a  Minnesota  firm,  (o  bK-ait’  .i- 
many  of  the  barrels  as  possible  Using  a  \ai  u-t\ 
of  equipment  including  side-scan  sonar,  under 
water  TV  cameras,  and  a  small  two-pcis»»n  sub¬ 
marine.  the  company  lotalt*ti  one  .'•inng  ot  .^l•o^l^ 
105  barrels  located  in  150-190  feet  of  water  lu 
miles  up  the  north  shore  from  Duluth 
During  a  dive  to  inspect  and  videotape  the  bar 
rets,  the  submarine  operator  reported  that  a 
(leiger  counter  carried  on  the  sub  ns  a  safelv 
measure  registered  increased  radiation. 

loiter  dives  with  two  (Jeiger  counicrs  on  hoard 
found  no  unusual  radiation  readings  and  the 
search  team  decided  to  continue  the  efTort  to 
recover  one  or  two  barrels.  However,  an  attempt 
to  bring  a  barrel  up  was  unsuccessful  when  a 
clamp  attached  to  one  barrel  by  the  submanne 
apparently  let  loose,  leaving  the  half-ton  hairrl 
on  the  UktlotM 

Bad  weather  and  the  end  ol  the  contract  enihil 
that  phase  of  the  operation  Oct  17 
Dempsey  arranged  for  specialists  from  the 
U  S  Environmental  Protection  Agenev  to  take 
remote  radiological  readings  of  the  barrels 
Twenty-four  barrels  were  scanned  for  radiation 
by  EPA  crews  .n  late  October  and  prelinunarv 
results  indicated  no  radiation  hazard 

While  the  KP.'\  crews  wi*re  seanning  the  b.u 
rels,  I  hi’  cont  raclor  hired  to  lot  ai  e  l  Iw  bai  i  l•ls 
l<--|i'(l  a  n  nioteK  oprr.ili’il  b.Mio!  »  l.nop  ibr\ 
had  d»*vi'|Mp«-d  Mint  •.inn-.-liilK  liti«d  iwo  b.o 
rels  «*tl  •  he  Imlloni  nmvini:  llo  in  In  vh.tHnvi 
w  atei  m-:i»  t  Iw  -hoi  e 

On  rue-dav  No\  b.  le—  Ih.iu  .oh'  luniub  .ill.  t 
the  haiiel  -eaich  beyan  flivei-  lii.m  Si  I'.miI 
Di'-llict.  -U|*|>ioted  h>  -uilaie  vr-'x  •-  .uid  im'v\- 
lioin  Oetmii  Ib-iiul  *•  Duluib  \mm  iHIni-  -le 
(os-lulK  blioicbl  the  IV\o  baiiel-  l.»  'be  -ml, in 
rile  two  leiiM-l-  were  pi. md  in  pl.i-lM  .*\.  i 
patk  (onlaiiiei-  imdeiwalei  .iinl  lb«  m  tilled  l.\ 
Cl  am-  'Olio  I  lie  dei  k  'd  I  he  1 1  .ini-  b,M  ei  We*  /  I. 
rhi-N  were  then  i.iken  lo  tin  I  '.*1  p-  \  t-'-el  v  od  m 

Diibiib 

Nli.ilv -I  -  .d  I  lo  twobaiM-l.  ...Ml.  Ml- 
with  Ibe  le-iill-  .d  tile  •.i.ll.illoM  -i  in-  lb. 
eailiei  '<onai  --e.itrli  and  d.il.i  Ir.on  lb.-  I’*,  , 
vliid\  will  In-  used  to  delei  mine  il  imoe  Itai  lel- 
nei’d  tn  ht  reenvered.  i>  il  any  olliei  luinre 

action  under  DERP  is  rtecetouiry 


\llci  ;Ht  vents  tm  IN*  tif  Ijilie  .H^preior.  ■  bwrrel  aeea  tile  RkM  <>f  day.  tRighD  TIn*  nprr- 

.itnr  «>(  :i  two-fdnee  suNnarine  lallui  wMli  reporters.  TIm  haireta  aiid  Ute  near  iiavd  in 

Hie  •sriirth  drew  a  Icit  t»f  atlention  from  Uie  fiewa  madia  tPHotoa  courtaay  ^  PanI  Diatrirt) 


E 


I 


!■ 


Ilk. 


I.I.. 
bei 
tl.i 
.lit 
li'  ■' 
leg. 

.|»- 

ten 

m\ 

too 

pee 

t<d 

hoi 

line 


C.IT' 
1 1 
liei 
SUM 

Ida 

lea 

I 

Koi 
leg 
\i.i 
\1  1 


to  I 
lnr^ 


ATTACHMENT  2 

S  InU.'ii  i( 'ti  L  I'l,  1  iwd.iv  i/ .  .SL.  <<:'  'di-  i  r.i 'i.  t : 


iSt.  Paul  --  AniJ>:iis  ui'  \..iLci-  samplci,  ijJ.t.'n  i'roiii  the 
of  Lake  Superior  where  some  22  Ijariels  of  cL: -siaed  defense  wa.sie  v/ei'e 
loealed  by  die  Corps  of  Lnyiiiccrs  on  Dec.  4  liowed  no  differetiee  froiii 
samples  taken  upstream. 

Accorcliny  to  a  summary  of  an  analysis  related  to  tlic  St.  Paul 
Distrirt  by  tlic  Environmental  Protcetion  Aficney,  Environmental  Rescar^'h 
Lab,  Dulutb,  eoncentrations  of  metal  at  the  dump  site  were  witiun  die 
range  of  values  observed  in  the  western  tip  of  Lake  Superior,  the  summary 
points  out. 

The  report  stated  that  rigid  preeaulions  were  taken  to  avoid 
contamination  of  the  samples  by  containers  and  equipment  used,  and  that  the 
plan  of  evaluation  was  to  compare  water  directly  in  the  dump  area  and 
ambient  water. 

Tests  were  made  of  the  samples  for  11  metals  and  a  number  of 
orgaitic  chemicals  which  could  be  harmful  or  dangerous  in  concentrated 
amounts.  In  its  conclusion  tlie  summary  states  that  the  water  quality 
around  the  barrels  is  good  "and  we  find  no  dctectible  contributions  from 
the  in  by  the  elements  and  chemicals  wc  arc  able  to  measure  routinely.  ’ 

The  summary  also  states  beta  and  gamma -emitting  radio 
nucleids  showed  no  difference  between  sampling  points.  According  to  the 
St,  Paul  District,  a  search  of  Department  of  the  Army  records  will  continue 
in  an  effcrl  to  determine  accurately  tlie  metallurgical  composition  of  about 
1400  barrels  of  tlic  scrap  disposed  of  in  Lake  Superior  more  tlaan  15  years 
ago,  to  prove  conclusively  tliat  the  contents  arc  not  harmful. 

The  Minnesota  Pollution  Control  Agency  and  tlie  Departments 
of  Natural  Resources  of  both  Wisconsin  and  Micliigan  have  informed  the 
St.  Paul  Diulrii:!  Corps  of  IlngiiicciH  that  tlicy  concur  with  Ibis  ni.pr.'Ui 


(more) 


Tlie  St.  (IlsU'icV  ii;  :ui  cfiori  caS'-  pulijic  coiiacni 

over  t!\C  barrels,  iccoiiJy  scciircci  'jn  ar,'at!aviL  '  l  oin  Miltdn  M.  llollaaan, 
a  former  Army  officer  wJuj  auporvisc-  1  pro<liirl.ai'i  of  ci.'vtiiiificd  munilions 
by  lloncyv/cll  Iiic.  from  1DG2-64.  In  Jiis  slatcjacnt,  lidUinian  said  that  he 
kticv.'  of  no  special  trcalmont  in  Uic  production  which  would  have  employed 
racJior.ctiv’O  material  or  ciicmicals  oi  metal  compounds  considered  harmful. 

-  0  - 
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LAKE  SUPERIOR  MYSTERY  BARREL  SEARCH 
YIELDS  MYSTERY  WRECK 

by  THOM  HOLDEN  and  KEN  MERRYMAN 


TTw  A  C  AtUma  v»<n  phutogiiitilmd  •nurmg  tfm  Ditbith  SUp  Canal  m  t*«  iaM  1890m. 


Nearly  30  years  agO;  the  Army  Corps  of  Engiiieers 
secretly  dumped  barrels  containing  classified 
scrap  metal  from  production  of  grenades  into 
Lake  Superior  along  the  Minnesota  shore,  since  no  eco¬ 
nomic  alternative  disposal  method  existed  at  the  time. 
These  mystery  barrels  remained  out  of  sight  and  out  of 
mind  unti  the  mid-1970s  when  rumors  succeed  that  they 
might  contain  nuclear  waste  or  other  hazardous  sub¬ 
stances.  A  search  of  the  lake  bottom  at  that  time  resulted 
in  what  were  simply  called  "barrel  tracks,"  furrows  in  the 
bottom,  but  no  fa^els. 

Amid  persistent  rumors  and  growing  public  concern  for 
the  barrels  and  their  pollution  potential,  the  Corps  mount¬ 
ed  another  attempt  in  Octob^  and  November  1990  to 
locate  some  of  the  barrels  and  eventually  recovered  two 
of  them  for  analysis  of  their  contents.  The  analysis  proc¬ 
ess  is  currently  under  way.  Visually,  the  contents  of  two 
recovered  barrels  appears  to  be  only  what  historical 
documentation  indicates  was  supposed  to  be  in  them. 

The  limited  sidescan  sonar  and  magnetometer  barrel 
search  was  successful  in  the  discovery  of  more  than  100 
'  *he  1,437  barrels  dumped.  During  the  search,  other 
ju  on  the  lake  floor  were  also  reported  and  investi¬ 
gated.  In  the  course  of  those  invntigations,  a  previously 
uncharted  vessel  was  located  100  to  120  feet  deep  about 
%-mile  off  the  mouth  of  the  Lester  River  near  Duluth, 

N«'w>/i  rr  •' 


Minnesota.  Subsequent  visual  confirmation  of  the  ano¬ 
maly  by  a  video  camera  mounted  in  a  Remote  Operated 
Vehicle  (ROV)  indicated  vessel  wreckage,  and  not  a 
mound  of  barrels.  The  Corps  of  Engineers  promptly 
notified  Minnesota  state  historic  preservation  officials  of 
the  discovery. 

This  is  believed  to  be  the  first  time  in  western  Lake  Su¬ 
perior  that  new  wreckage  vras  located  by  sidescan  sonar 
and  confirmed  by  ROV  videa 

Initial  verbal  reports  based  on  the  ROV  video  were  of 
a  relatively  small  wooden  vessel,  steam  powered,  possibiy 
sidewheel.  Historical  reemds  of  shipwrecks  in  the  area 
elicited  several  vessels  as  possibilities.  One  was  the  96- 
foot  wooden  fish  tug  Thomas  #>iant  premuned  lost  be¬ 
tween  about  12  miles  off  Knife  River.  Minnesota,  and 
about  9  miles  off  Port  Wing,  Wisconsin,  after  being  ice 
cut  in  January  1924.  Another  was  the  76-fbot  former 
sidewheeler  E.T  Carrington,  which  had  been  reduced  to 
a  barge  by  the  time  she  was  lost  in  August  1907vdiilein 
tow  toward  Duluth  by  the  freighter  Aadsrick  A  MUkShe 
foundered  when  less  than  18  miles  out.  The  little  propel¬ 
ler  A.  BootA  was  suggested  as  another  possibiltty.  She  had 
been  wrecked  in  late  August  1886 at  Grand  Mnrais,  Min¬ 
nesota.  thought  to  have  been  salvaged,  and  later  found¬ 
ered  en  route  to  Duluth  The  147-foot  soow-achooner 
Mayflower,  lost  off  the  Superior  entry  in  June  1891  was 
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another  of  the  as  yet  unlocated  possibilities. 

The  prized,  but  ever  elusive  and  historically  significant. 
BeHe  P.  Cross  was  also  among  the  early  runners,  even 
though  she  was  reportedly  wrecked  at  the  mouth  of  the 
osebeny  River  where  her  153-foot  hull  was  badly 
beaten  in  a  late  ^lil  1903  storm.  Much  of  her  machin¬ 
ery  was  later  recovered,  but  di^>osition  of  the  remaining 
hull  is  unknown. 

Fblhming  completion  of  the  Corps'  barrel  search  con¬ 
tract,  sevmd  divers,  including  Ken  Merryman  of  the 
Heybojf,  and  Ray  Julian  and  Mike  Stich  of  the  Northern 
Condbrt  all  of  the  Minneapolis-St  foul  metropolitan  area, 
made  dives  on  the  new  discovery. 

As  the  divers  began  to  amass  firsthand  observations  of 
the  new  wreckage,  they  determined  the  length  ixom  the 
stem  to  rudder  post  to  be  r^iptmdmateiy  €0  to  62  feet  The 
hull  was  indeed  wooden,  but  was  at  least  partially 
sheathed  with  tin  or  light  steeL  The  vessel's  en^e  was 
in  place,  a  one-cylinder  unit  with  several  pieces  missing 
su^  as  the  crank  shaft,  connecting  rod  and  cylinder  head. 


rain.  The  vessel  also  was  listed  hard  to  starboard  with  the 
starboard  rail  near  the  forward  end  nearly  buried  in  the 
Near  there,  the  letters  "AMS"  were  observed  and 
appeared  to  be  part  of  the  vessel  name  or  possibly  that 
of  the  company  which  owned  her. 

As  these  observations  were  processed,  the  list  of  shq>- 
wrecks  previously  devek^ied  began  to  quickly  shrink  to 
nothing.  The  key  observatkms  of  misang  machinery  parts 
and  the  plugged  shaft  hole  begu  to  strongly  induce  an 
abandoned  vessel,  not  one  which  met  catastrophic  end 
in  some  <?>«««<-  north  shore  nor'easter. 

Records  of  abaiKloned  vessels  are  scant,  so  a  computer 
search  of  nearly  6,000  vessel  names  associated  in  one 
capacity  or  another  with  Tjke  Siq>erior  was  searched 
using  the  key  letters,  "AMS."  Only  a  handful  of  new  pos¬ 
sibilities  were  developed,  among  them  the  tug  AC 
Adams.  Meanwhile,  additional  diver  observations  began 
to  surftwe.  Finally,  irtdiqputable  identification  was  made. 
Carved  into  one  of  the  deck  beams  in  the  «»nall  hold  was 
the  official  registry  number  and  a  tonnage  figure.  The  of- 


ooiamr  CMHi  niHR  iMiMc  MUMUM 

Vm  inboard  prafik  ^amm$  of  a  tfpieal  skam  tog  thorn  thi  iifuiufuwf  of  ttrmetmd  Aotow  Uht  thorn  found  on  (ht  KC.  Adams.  Ttus  plan 
rapnamtstteJaliaaV.  0’Bria,MrM  JSMotMWa  Norn  TMl  Sm  text  of  story  for  parU  that  art  mating  from  tht  Mom  wrack. 


The  cylinder  aiqpeared  to  be  16  to  18  inches  in  diameter. 
'The  btakr  was  also  in  place  and  of  an  "older"  design.  The 
divers  also  observed  that  the  rudder  was  askew,  but  in 
{dace,  while  the  shaft  and  propeller  were  miasing  and  the 
shaft  hole  definitely  and  deliberately  plugged.  The  bow 
was  intact  while  the  stem  was  beginning  to  come  ^wrt. 
There  was  green  paint  remaining  on  part  of  the  bow.  Hull 
construction  seemed  to  be  reasonably  heavy  for  the  over- 
'  size  of  the  vessel,  but  the  limited  cabin  structure  was 
ament  or  entirely  coUapsed. 

The  vessel  res^  in  a  depression  on  a  hard  sand  bot¬ 
tom,  standing  seven  to  10  f(M  above  the  surrounding  ter- 


fidal  number  was  105994  and  the  report  indicated  the 
tcmnage  figure  vras  90  and  xzflOO  tons.  Frame  by  frame 
review  of  video  documentatkm  showed  the  ttmnage  to  be 
carved  with  rather  flourishing  numbers  and  actually  20 
and  88/100  tons. 

Records  in  the  Corps  of  Ei^ineers  Canal  fork  Marine 
Museum  were  consulted  and  the  vessel's  identification 
positivelyconfirmedasthetugAC  Adams;  built  in  1881 
at  Bufialo;  New  York,  by  the  Union  DryDock  Company. 
Her  offkial  number  was  105994  with  a  gross  registered 
tonnage  of  41.76  tons  and  net  tonnage  of  20.88  tons.  She 
was  built  of  oak  with  a  one-cylinder,  high  pressure,  non- 


condensing  steam  engine.  The  engine  cylinder  diameter 
was  18  inches  and  its  stroke  was  20  inches.  Further  rec¬ 
ords  indicated  this  vessel  was  officially  abandoned  dur- 

og  the  year  prior  to  June  30,  1923,  probably  in  the  fall 
of  1922  or  early  spring  of  1923,  although  there  is  no  pres¬ 
ent  documentation  of  the  abandonment  procedure. 

Many  of  the  documents  of  enrollment  for  the  AjC. 
Adorns  were  available  in  the  collection  of  the  Canal  Buk 
Marine  Museum  in  Duluth.  Missing  in  the  ownership  rec¬ 
ord  were  her  first  several  years.  These  documents  show 
that  in  March  1890  the  Adorns  was  owned  one-third  each 
by  Ftetterick  W.  Smith,  John  W.  Fiee  and  Edward  &  Smith, 
all  of  Duluth.  Prior  to  that  time  she  had  been  registered 
in  and  operating  out  of  Marquette,  Michigan,  and  before 
that  at  Buffalo  New  \brk. 

The  following  spring,  in  April  1891,  ownership  was 
listed  as  the  Smith-Fee  Company  (or  Smith-Fee  Ibwing 
Company  of  Duluth).  B.B.  Inman  acquired  the  vessel  in 
October  1893  and  continued  to  operate  it  out  of  Duluth. 
Ownership  was  changed  to  Inman  TVig  Company  in  Apffi 
1897.  Then  in  November  1899,  the  Adams  was  acquit 
by  Union  Ibwing  8c  Wrecking  Conq>any  where  it  re¬ 
mained  until  abandoned. 

The  1923  Merchant  Vessel  listing  for  the  fiscal  year 
which  ends  on  June  30,  1923,  notes  the  A.C  Adams  as 
"abandoned"  without  notation  on  where,  when  or  why. 
One  is  left  to  presume  age  and  condition  played  key  roles 
in  the  decision. 

The  last  owner  of  record  prompted  a  small  detour  in 
Jhe  search  for  more  of  the  vessel's  history.  Prir»'  to  the 
turn  of  the  century,  a  host  of  small,  independent  com¬ 
panies  such  as  Smith-Fee  and  Inman  operated  tugs, 
salvage  equipment  and  lighters  throughout  the  Great 
Lakes.  Competition  vna  fierce,  sometimes  violent,  and 
vessel  owners  were  hit  with  a  barrage  of  confusing  rates. 
Their  vessels  were  at  the  mercy  of  the  tug  companies, 
sometimes  with  costly  delays  of  several  days  or  more. 

Things  began  to  change  on  July  7, 1899.  On  that  date 
Great  Lakes  Ibwing  was  incorporated  in  New  Jersey  to 
"provide  harbor  and  other  towing  service,  as  well  as 
wrecking  and  salvage  service  throughout  the  Great  Lakes, 
their  connecting  and  tributary  waters."  Hie  numerous 
smaller  companies  began  being  bought  out  by  the  new 
corporation  and  its  subsidiaries  at  what  was  tamed  fair, 
but  conservative,  prices.  Sellers  also  signed  restrictive 
agreements  barring  them  from  re-entering  the  tug  and 
salvage  business  for  several  years.  Inman  Ibwing  was 
among  those  independent  tug  companies  acquired  by  the 
gnnving  corporation. 

Great  Lakm  “Ibwing  grew  rapidly  to  a  flea  of  150  or 
more  tu^,  lighters,  wreckers  a^  otha  work  craft  opa- 
ating  in  virtually  every  hubor  and  riva  on  the  Great 
Lakes.  Subsidiary  companies  were  quickly  formed, 
among  them  the  U  nkm  Ibwing  Sc  Wrecl^  Company,  a 
West  Virginia  corporation  chartered  on  Septemba  12. 
1899.  Great  Lakes  Ibwing  owned  995  of  the  1,000  cor¬ 
porate  shaes.  with  the  few  remaining  shares  presented 
as  courtesy  shares  to  various  individuals  instrumental  in 
forming  the  subOdiary  and  its  parent  ctnpmatkms.  Thus, 
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the  A.C  Adams  was  indirectly  a  Great  Lakes  Towing 
and  assumed,  over  the  years,  its  still  familiar  red 
green  livery. 

Alexanda  C  Meakin's  definitive  history  of  Great  Lakes 
Ibwing  notes  that  the  Adorns  was  converted  to  a  "floating 
shop  at  Duluth  about  1906."  Just  what  this  meant  is  not 
certain,  but  frequently  a  vessel  no  longa  suited  to  tow¬ 
ing  would  be  u^  primarily  as  a  steam  generator  to  be 
used  by  vessels  wintering  in  port  that  needed  to  operate 
winches  or  otha  machinery  without  the  necessity  of  fir¬ 
ing  up  the  ship's  main  boila.  She  might  also  have  been 
similuly  used  to  steam  foozen  ore  in  the  late  season.  It 
is  assunied  tha  the  190506  season  largely  concluded  ha 
active  role  as  a  working  tow  vesseL 

“The  Adams  appears  in  a  few  instances  in  Dr.  Julius  F. 
Wolff  Jr.'s  cemprehensive  Lake  Superior  Shipwrecks 
both  a  vessel  in  time  of  casualty  and  as  victim. 

In  1887  the  A.C  Adams  towed  lifesavers  to  the  wreck  of 
the  Georgs  Sherman  on  the  shoals  off  Shot  Point,  12  miles 
from  Marquette,  Michigan.  In  1888,  just  a  yea  later,  the 
Adams  was  nealy  successful  in  dragging  the  sinking  Seed 
Case  into  the  Portage  Ship  CanaL 

The  following  yeu,  the  Adams  was  at  the  other  end  of 
a  shipwreck.  That  June  she  was  towing  the  schooner 
Mmterey  about  IS  i^es  northeast  of  Whitefish  Point  in 
dense  fog.  Both  vessels  ended  up  on  the  shoals  nea  San¬ 
dy  Island,  the  Adams  suffering  a  broken  propeller  while 
the  Monterey  was  initially  abandoned,  only  to  be  recov¬ 
ered  and  s^  beyond  the  turn  of  the  century.  Wolff 
chronicles  the  Adams  again  in  June  1892  when  she  suf¬ 
fered  some  damage  in  a  collision  at  Superior,  Wisconsin. 
Furtfag  research  will  undoubtedly  add  many  more  details 
to  the  life  of  this  little  vessel  operating  in  and  out  of  the 
IWin  Ports  for  more  than  three  decades. 

C  Pttrick  Labadie,  curator  of  the  Corps'  Canal  Pak 
Marine  Museum  and  an  authority  on  Great  Lakes  wood¬ 
en  vessel  construction,  provided  the  initial  diving  crew 
with  an  inboard  profile  plan  for  a  tug  simila  to  that  of 
the  A£  Adams  for  oiientatian.  “Iliis  paiticula  vessel  plan, 
tha  ot  the  JuiUm  V.  O'Brien,  is  of  a  very  «imilar  tug  also 
built  in  Bufialo  and  jua  a  few  years  afta  the  Adorns.  The 
O’Brien  was  slightly  larga,  but  the  plan  provides  an  ex- 
celtent  likeness  to  the  Adams.  The  plan  cl^ly  shows  the 
arrangement  of  the  house,  machinery  and  boiler  as  well 
as  construction  details. 

Minnesota  Historica  Society  (MHS)  has  na  publicly 
disclosed  the  vrreck  location,  and  divers  report  that  even 
when  returning  to  the  wreck  with  Loran  C  coordinates, 
it  is  na  easy  to  locate  due  to  the  surrounding  bottom  ter¬ 
rain.  MHS  is  currently  formulating  plans  to  include  the 
AjC  Adams  in  a  new  contraa  for  omiplete  on-site  docu¬ 
mentation  during  1991  along  with  a  f^  otha  vessels  in 
the  Minnesota  waters  of  Lake  Superior.  The  Corps  of 
Engineers  recently  completed  an  initul  archaeological 
survey  of  the  scheiona  Samuel  P.  Ely  et  IVvo  Harbors  in 
cooperation  with  MHS,  data  which  should  be  available 
during  the  1991  dive  season,  while  MHS  is  currently 
analyzing  date  ^thered  this  paa  summa  on  the  Modetra 
and  Thomas  Wilson  wrecks.  ,  ■ 
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APPENDIX  F 


Media  Relations  Plan  for  Barrel  Search/Recovery 

1.  The  Lake  Superior  Barrel  Project  created  extensive  interest  among 
Duluth  area  residents  and  media,  as  well  as  among  Twin  Cities  media. 

2.  Public  Affairs  and  Engineering  Division  spokespersons  had  20-25  media 
contacts  each  day  of  the  operation.  Many  of  the  contacts  were  made  during  news 
conferences  which  usually  had  8-10  reporters  in  attendance.  Other  contacts 
Included  in-person  and  telephone  interviews  and  telephone  contacts  not 
involving  an  interview. 

3.  Based  on  earlier  experience  when  the  barrel  search  contract  was 
awarded,  Public  Affairs  anticipated  this  high  level  of  media  interest  and 
prepared  a  media  plan  to  address  media  Issues  during  the  initial  barrel  search 
operation.  This  plan  was  based  on  the  following  concepts: 

a.  There  would  be  high  public  and  media  interest  in  the  project.  We 
needed  to  be  available  and  responsive  to  media  needs  in  order  to 
tell  the  Corps  story. 

b.  Space  limitations  on  the  search  boats  would  not  allow  media  to 
accompany  the  search  team.  To  help  compensate  for  this  limitation, 
an  equipment  demonstration  would  be  held  at  the  beginning  of  the 
search  and  daily  media  briefings  would  be  held  to  keep  media  and 
the  public  informed  on  the  progress  of  the  search. 

c.  Contractual  arrangements  were  made  to  have  quick  photo  processing 
and  videotape  duping  available  in  Duluth  to  provide  media  with  copies 
of  photos/videotape  taken  during  the  search.  In  addition,  a 
television  newscllp  service  was  located  in  Duluth  and  a  contract  was 
arranged  for  copies  of  all  Duluth  television  news  coverage  of  the 
barrel  project. 

d.  A  media  center  would  be  established  at  the  Duluth  Area  Office.  A 
least  one  public  affairs  specialist  would  be  in  Duluth  during  the 
entire  project.  An  answering  machine  would  be  used  at  the  media 
center  to  record  messages  from  media  who  called  while  the  Public 
Affairs  representative  was  out  of  the  office. 

e.  All  media  requests  for  interviews  would  be  directed  to  Public 
Affairs.  This  was  to  include  interviews  with  both  Corps  and 
contractor  personnel. 

4.  While  we  tried  to  anticipate  media  relations  requirements  during  the 
initial  search  in  our  owdia  plan,  the  barrel  search  and  recovery  operations 
were  dynamic  and  often  unpredictable.  This  unpredictability  required  a 
flexible  public  affairs  posture  and  rapid  response  to  ever-changing 
situations.  Several  news  conferences  were  called  on  short  notice.  Media  needs 
varied  greatly  and  our  ability  and  willingness  to  make  a  Corps  spokesperson 
available  helped  develop  and  maintain  a  positive  working  relationship  with 
reporters  covering  the  project. 

5.  This  good  relationship  was  a  significant  factor  during  the  barrel 
opening.  Reporters,  some  who  were  on  the  scene  before  7  a.m. ,  maintained  a 
day-long  vigil  at  the  opening  site,  until  the  first  barrel  was  opened  in  the 
early  evening.  Even  though  they  were  there  for  as  long  as  10  or  12  hours. 
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they  remained  calm  and  generally  positive  about  the  Corps  efforts  in  the 
project. 

6.  As  with  any  effort  of  this  magnitude,  there  were  public  affairs 
activities  that  went  "right”  and  some  things  that  could  have  been  improved. 
Here  are  some  of  each: 

a.  Providing  media  advisories  at  the  beginning  of  each  operational  phase 
gave  reporters  advance  notice  of  what  was  happening  and  what  media 
arrangements  they  might  expect. 

b.  By  coordinating  with  the  Duluth  Area  Office  for  media  center  space,  we 
had  work  space  waiting  for  us  when  we  arrived  in  Duluth  and  we  were  able  to 
provide  media  center  telephone  numbers  in  advance.  Locating  the  media  center 
at  the  Duluth  Area  Office  generally  worked  well.  For  the  initial  search 
operation  we  had  our  own  office  space;  for  later  operations,  we  used  an  empty 
desk  in  the  administrative  area  of  the  area  office.  Being  situated  in  the  Area 
Office,  we  were  readily  available  to  media,  close  to  the  Maritime  Museum 
conference  room  where  most  of  the  news  briefings  were  held,  and  close  to  the 
Corps  Vessel  Yard  from  which  all  of  the  search/recovery  operations  were 
staged.  We  also  had  access  to  long  distance  telephones,  fax  and  copiers  and 
the  office  staff  could  take  messages  for  us  when  we  were  out  of  the  office 
which  was  an  important  consideration  since  most  of  the  time  there  was  only  one 
Public  Affairs  representative  staffing  the  media  center. 

c.  The  initial  equipment  demonstration  for  reporters  and  photographers 
was  held  on  Sunday  morning  (  October  14)  rather  than  prior  to  (or  at)  the 
beginning  of  the  search  operation.  The  demonstration  provided  a  good 
opportunity  for  them  to  shoot  file  footage  of  the  mini*subs,  underwater 
cameras,  and  sonar  equipment  and  to  talk  to  all  of  the  technical  experts. 
Ideally,  this  should  have  been  scheduled  at  the  very  beginning  of  the 
operation  (Wednesday)  but  the  mini* subs  were  not  available  until  Sunday. 

d.  Having  a  large  map  of  the  search  area  was  a  useful  tool  during  the 
news  briefings  and  individual  interviews. 

e.  Having  a  spokesperson  available  and  willing  to  talk  to  media  allowed 
us  to  meet  reporters'  needs  while  maximizing  our  opportunities  to  tell  the 
Corps'  story  on  the  barrel  project  and  DERP  in  general.  On  several  days,  we 
did  our  first  interview  live  on  radio  at  7  a.m.  and  finished  the  day  after  10 
p.m. 


7.  We  learned  an  important  lesson  in  this  area.  If  the  Corps  does  not 
have  a  spokesperson  readily  available,  the  media  will  more  than  likely  find 
someone  else  with  i^om  to  talk.  In  one  situation,  %rhere  the  boat  returned 
later  than  expected  and  the  Corps  was  not  available  when  a  reporter  thought  we 
would  be,  the  reporter  interviewed  a  local  activist.  This  television  report 
was  very  one-sided  and  contained  a  nuiiA>er  of  inaccuracies.  While  we  can't  stop 
the  media  from  interviewing  biased  or  unreliable  sources,  we  try  to  insure 
that  a  Corps  spokesperson  is  readily  available  to  present  the  Corps 
perspective  and  the  facts. 
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8.  Our  willingness  to  be  available  and  responsive  to  reporters  laid  the 
groundwork  for  a  good  working  relationship  between  the  Corps  and  media. 

9.  Scheduling  daily  media  briefings  worked  extremely  well  and  reduced  Che 
mifflber  of  requests  for  individual  interviews  each  day  during  the  initial 
search  in  October.  During  later  operations,  we  held  news  conferences  at  the 
beginning  and  at  the  end  of  each  operation  and  called  special  news  conferences 
to  announce  special  events  or  activities.  However,  daily  news  conferences  were 
not  required  in  the  later  operations.  All  news  conferences  were  well  attended 
by  Duluth  media  (three  television  stations,  2-3  radio  stations,  Duluth  and 
Superior,  Vis.,  newspapers,  and  Che  Duluth  correspondent  for  the  Minneapolis 
Star-Tribune) .  Some  news  conferences,  especially  during  the  search  operation, 
were  attended  by  Twin  Cities  television  crews. 

10.  The  lack  of  good,  reliable  communications  between  the  media  center  on 
shore  and  the  project  coordinator  on  the  search  vessel  made  getting 
information  difficult.  During  the  first  phase  of  the  search,  we  were  able  to 
use  a  contractor-owned  celluar  telephone  and  reimburse  the  contractor  through 
the  contract  for  the  government  use.  Without  the  contractor's  cellular  phone, 
we  were  limited  to  shlp-to-shore  radio  which  was  awkward  to  use,  often  had 
poor  reception  and  was  subject  to  monitoring  by  other  boats,  media  and 
individuals  with  similar  radios  or  scanners. 

11.  This  communications  arrangement  became  complicated  during  the  initial 
barrel  recovery  effort  when  reporters  on-board  the  Corps  tug  wanted  to  use  the 
contractor's  cellular  phone,  agreeing  to  reimburse  the  contractor  for  their 
use.  The  contractor  submitted  the  bill  for  the  Corps  and  the  media's  use  of 
his  cellular  phone  several  months  after  the  event,  requiring  the  Corps  to 
contact  the  reporters  for  reimbursement.  In  the  future,  the  district  should 
purchase  or  lease  several  cellular  telephones  to  provide  communications  during 
events  similar  to  this.  This  would  have  significantly  improved  public  affairs 
and  operational  communications  and,  possibly,  decision-making  throughout  the 
barrel  project. 

12.  Our  initial  media  mailing  list  missed  several  smaller  but  important 
media  outlets.  In  the  future,  we  need  to  make  sure  that  all  appropriate  media 
are  included  on  the  initial  media  mailing  list.  This  can  be  accomplished  by 
checking  the  newspaper  and  broadcast  media  directories. 

13.  In  a  project  as  sensitive  as  this,  there  needs  to  be  closer 
coordination  and  control  of  contractor  contact  with  the  media.  While  there 
were  not  any  serious  incidents  in  this  regard,  the  potential  existed. 
Representatives  of  the  search  contractor.  Hazard  Control,  Inc.,  were  asked  to 
refer  all  questions  to  one  of  the  Corps  representatives. 

14.  In  summary,  we  anticipated  the  high  level  of  public  and  media 
interest  in  this  project  and  planned  a  media  relations  program  to  meet  that 
interest  within  the  public  affairs  resources  available.  Our  success  was  based 
on  anticipating  media  requirements,  keeping  media  representatives  informed  of 
planned  activities,  being  open  and  being  available. 

A  positive  and  responsive  madia  relations  effort  contributed  to  the  success 
of  the  overall  project. 
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